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Self-efficacy has been associated with superior performance in a variety of endurance 
sports. Despite this positive relationship, there is a lack of understanding regarding 
how these beliefs may be formed, altered, and measured. This lack of understanding 
prevents the development and delivery of effective interventions to help enhance self-
efficacy. As a result of this, the focus of the current thesis was to gain an increased 
understanding of the formation, measurement, and malleability of self-efficacy within 
the endurance sport domain. There were three main research aims. First, this thesis 
aimed to gain an understanding of the sources of self-efficacy beliefs in endurance 
sport. Semi-structured interviews were conducted with endurance athletes to gain an 
insight into the formation of their beliefs. The importance of cumulative experiences 
and the congruence between expected and experienced physiological sensations were 
identified as key sources of self-efficacy. Second, this thesis aimed to improve our 
ability to measure self-efficacy beliefs for endurance sport. Through a process of three 
studies which followed best practice for psychometric design, an 11-item 
XQLGLPHQVLRQDOVFDOHQDPHGWKHµ(QGXUDQFH6SRUW6HOI-(IILFDF\6FDOH¶ (ESSES) was 
developed and validated. Third, this thesis aimed to gain an understanding of the 
dynamicity and malleability of these self-efficacy beliefs. Using an experimental 
laboratory setting, the effects of a change in perceived task difficulty on self-efficacy 
was examined. An increase in perceived task difficulty was demonstrated to lead to a 
reduction in self-efficacy strength, but not self-efficacy level. To gain a further 
understanding of the malleability of self-efficacy, the effects of two web-based brief 
interventions on self-efficacy and other outcome variables were examined using a 
randomised control trial. Although no effects were found on most outcome variables, 
the interventions were found to be useful and the athletes were satisfied with the 
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delivery of them. Taken together, the findings of this thesis provide a series of 
theoretical and practical implications. Regarding theory, the current thesis advances 
four key tenets of self-efficacy theory, specifically: the interaction between proximal 
and distal sources of self-efficacy and the need to distinguish appropriately the 
dimensionality of self-efficacy beliefs. Additionally, the current thesis provides the 
first proposed model for the sources of self-efficacy in relation to endurance sport. 
These theoretical implications also provide clear directions for future research, such 
as the further investigation and testing of the proposed sources model through mixed-
methods enquiry. Regarding practice, the current thesis provides several insights and 
potential benefits to applied practitioners, coaches, and athletes. The ESSES can be 
used as a useful tool in highlighting areas of low self-efficacy, which can be targeted 
via intervention. The current thesis also provides novel insight into the delivery of 
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Life is arduous, difficult, a perpetual struggle. It calls for gigantic courage and 
strength. More than anything, perhaps, creatures of illusion as we are, it calls for 
confidence in oneself. Without self-confidence we are babes in the cradle.  
Virginia Woolf 
Confucius, Virgil, Dumas, Keller, Woolf, Ford, and Gandhi have all at one 
SRLQWHVSRXVHGWKHQHHGIRUEHOLHILQRQH¶VVHOI$FFRUGLQJWRWKHVHindividuals, when 
one possesses belief in their own capabilities, this will lend itself to success and 
DFKLHYHPHQWZKHUHDVDEHOLHILQRQH¶VLQFDSDELOLW\OHQGVLWVHOIRQO\WRIDLOXUH*LYHQ
the variety of those who have espoused its virtue, self-belief appears to be a concept 
that is common across continents, cultures, and centuries. This shared notion across 
so many different contexts, suggests that self-belief is a central component to the 
human psyche, and that it is likely to play a key role in our understanding of behaviour. 
 Given this precedence of self-belief, it is not surprising that several early 
psychological theories included it as a core concept. Achievement motivation 
(McClelland, Atkinson, Clark, & Lowell, 1953), effectance motivation (White, 1959), 
locus of control (Rotter, 1966), and learned helplessness (Abramson, Seligman, & 
Teasdale, 1978) all have central to them the role of perceived capability (i.e.,, what an 
individual believes themselves capable of). These theories, however, have often failed 
to conceptualise self-belief into a falsifiable and measurable construct, and in turn 
often lacked a clear hypothesis for how this self-belief may result in achievement or 
success (Kirsch, 1985). It was not until Albert Bandura, that the concept of self-belief 
was formally conceptualised into a falsifiable and measurable construct known as self-
efficacy (Bandura, 1977). Although several definitions for self-efficacy have been 




JLYHQDWWDLQPHQWV´%DQGXUDS ,WGRHVQRWPHUHO\ UHSUHVHQW WKHVNLOOVRU
abilities that an individual believes themselves to possess, but rather how well they 
believe they can utilise those skills or abilities in various scenarios and contexts 
(Bandura, 1997). To put it simply self-efficacy represents what an individual believes 
they can do. 
 These beliefs are developed and derived through a series of cognitive 
appraisals and reflections relating to various sources of information (Bandura, 1997; 
Gist & Mitchell, 1992). Once these beliefs are formed, they can have a powerful effect 
RQ DQ LQGLYLGXDO¶V FRJQLWLRQV DQG EHKDYLRXUV 6SHFLILFDOO\ ZKHQ DQ LQGLYLGXDO
perceives themselves as having a high level of capability (i.e., a high level of self-
efficacy), they set themselves more challenging goals, invest more effort in the pursuit 
of these goals, are willing to persevere for longer in pursuit of these goals, and are not 
easily dissuaded by obstacles and setbacks (Bandura, 1997). In comparison, when an 
individual perceives themselves as having a low level of capability (i.e., a low level of 
self-efficacy), they are less likely to set themselves challenging goals, they are often 
unwilling to invest effort into tasks, and they often disengage from these tasks when 
encountering difficulty (Bandura, 1997). 
Since its initial conception in 1977, research on self-efficacy has amassed 
across the broad domains of human functioning (Bandura, 1997; 2001). Self-efficacy 
has been linked with superior functioning, behaviour, performance, and achievement 
across the domains of education (Pajares & Urdan, 2005; Schunk & Pajares, 2002; 
Usher & Pajares, 2008), healthcare %DQGXUD2¶/HDU\6FKZDU]HU
1997), work (Lent, 2006; Locke & Latham, 2002), and sport (Feltz et al., 2008; 




the demands they face, and where the concepts of effort and perseverance are 
synonymous with the name of the domain itself: endurance performance.  
Endurance Performance 
Endurance performance is characterised by the performance of continuous, 
dynamic, whole-body, sub-maximal exercise tasks that are performed over middle or 
long distances (Burnley & Jones, 2007; McCormick, Meijen, Anstiss, & Jones, 2018). 
Such a characterisation lends itself to a large variety of disciplines and events such as: 
running, swimming, cycling, rowing, canoeing, speed-skating, skiing, and speed-
walking (McCormick, Meijen, & Marcora, 2015). Alongside this variety in mode of 
movement, there also exists a large variety in the duration that these movements must 
be carried out for. Endurance events can range from minutes (e.g., a 1500m race), to 
multiple days (e.g., the Tour De France), and can take place in some of the most 
inhospitable locations on earth (e.g., The Marathon Des Sables). Throughout these 
durations, endurance athletes must deal with a variety of demands and challenges to 
achieve their performance goals. 
 Individuals engaging in endurance events and sport encounter a variety of 
demands and challenges that are common across other performance related domains. 
For instance, demands relating to organisational stressors (Fletcher, Hanton, & 
Wagstaff, 2012; McCormick, Meijen, & Marcora, 2016), managing emotions (Lane 
et al., 2016; Lane & Wilson, 2011; Wagstaff, 2014), performance anxiety (Hill & 
Shaw, 2013; Ruiz-Juan, Zarauz Sancho, & Flores-Allende, 2016), injury concern 
(Clancy, Herring, MacIntyre, & Campbell, 2016; Nixdorf, Frank, & Beckmann, 2015), 
and maintaining motivation (Appleton & Hill, 2012; Harwood, Keegan, Smith, & 
Raine, 2015), are frequently seen across performance related domains. Central and 
unique to endurance performance, is the concept of pacing. Pacing refers to the 
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regulation of work rate that endurance athletes must carry out in order to ensure a 
successful performance (Elferink-Gemser & Hettinga, 2017; Mauger, 2014). 
Endurance athletes must typically adopt a work rate that will enable them to finish the 
event as quick as possible, before other competitors, or both, but that is also sustainable 
for the duration of the event. Pacing is a complex skill and behaviour which involves 
a variety of both physiological and psychological factors (Jones et al., 2014; Tucker, 
2009; Williams et al., 2014), and is a commonly researched area (Williams et al., 
2015). During this process of pacing, endurance athletes must counteract and resist a 
variety of exercise induced sensations. Commonly encountered sensations include 
exercise-induced pain (Mauger, 2014), perception of effort (Pageaux, 2016), and 
fatigue (Noakes, 2012)7KHVHVHQVDWLRQVDQGWKHDWKOHWH¶VUHVSRQVHWRWKHm, form the 
basis for various endurance performance theories such as the psychobiological model 
of endurance (Marcora, 2009;  Marcora & Bosio, 2007), the sensory-tolerance limit 
(Hureau, Romer, & Amann, 2018), and the integrative-governor model (St Clair 
Gibson, Swart, & Tucker, 2017). Both experimental (Astokorki & Mauger, 2016; 
Marcora, 2009; McCormick, Meijen, & Marcora, 2015) and qualitative (Antonini 
Philippe, Rochat, Vauthier, & Hauw, 2016; Appleby & Dieffenbach, 2016; Kress & 
Statler, 2007) research has consistently identified the tolerance of these exercise 
induced sensations as a key determinant of endurance performance. 
Success in endurance performance, therefore, can be viewed in part as being a 
combination of both effort (e.g., the production and maintenance of a workload) and 
perseverance (e.g., withstanding the exercise induced sensations). As self-efficacy is 
primarily believed to influence behaviour through its influence on effort and 
perseverance (Bandura 1997; Feltz et al. 2008), this provides a clear theoretical 
rationale for self-efficacy being an influential construct in endurance performance. 
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Additionally, a recent systematic review on the psychological determinants of 
endurance performance identified self-efficacy as a potential determinant of 
endurance performance (McCormick et al., 2015).  
A beneficial aspect of self-efficacy is that it has been demonstrated to be a 
dynamic and malleable construct (Gist & Mitchell, 1992; Short & Ross-Stewart, 
2009). Higher levels of self-efficacy can be promoted and encouraged through the use 
of various interventions, and these improvements in self-efficacy can in turn bring 
about desired behavioural and performance changes (Bandura, 1997; Villani, Caputo, 
Balzarotti, & Riva, 2017). The ability to promote more adaptive self-efficacy beliefs 
in endurance athletes could have a range of benefits. For competitive endurance 
athletes, improving self-efficacy could help influence important competitive 
outcomes, such as their finishing position. For non-competitive individuals, enhancing 
self-efficacy could lead to continued training and participation in events (McAuley & 
Courneya, 1992), which is important given the wide range of benefits associated with 
regular aerobic exercise (e.g., Chomistek, Cook, Flint, & Rimm, 2012). 
This chapter aims to provide an overview of the self-efficacy construct and its 
relationship with endurance performance. The first stage in understanding the self-
efficacy construct is to consider the theoretical framework in which it is embedded, 
social cognitive theory (Bandura, 1986; 2001). 
Social Cognitive Theory and Self-Efficacy 
Social cognitive theory (formerly known as social-learning theory) represents 
an agentic perspective on human behaviour, which suggests that rather than being 
shaped by the environment (e.g., behaviourism) or inner forces (e.g., the 
psychodynamic approach), individuals have the capacity for self-control over their 
cognitions, emotions, motivation, and behaviour (Bandura, 1986; 2001). This capacity 
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for agency resides on four core properties; intentionality, forethought, self-
reactiveness, and self-reflectiveness (Bandura, 1986; 2001). Intentionality represents 
DQ LQGLYLGXDO¶V DFWLYH GHFLVLRQ WR HQJDJH LQ FHUWDLQ EHKDYLRXUV DQG IRUHWKRXJKW
UHSUHVHQWVDQLQGLYLGXDO¶VDELOLW\WRDQWLFLSDWHWKHRXWFRPHRIWKHVHEHKDYLRXUV2QFH
these behaviours are being carried out, self-reactiveness allows an individual to 
regulate this behaviour to achieve their desired goal. Self-reflectiveness refers to an 
LQGLYLGXDO¶V DELOLW\ WR UHIOHFW DQG HYDOXDWH WKHir behaviours, providing them with 
information to learn from for future occurrences. To demonstrate these properties, 
consider a runner who signs up to a marathon. They make an active decision to engage 
in the marathon and the training required for it (intentionality). They believe that 
training for and completing the marathon will be good for both their physical health 
but also their self-esteem (forethought). In the training for this marathon the runner 
will attempt to manage competing demands relating to their work and social life (self-
reactiveness) and will often evaluate how their training is progressing (self-
reflectiveness). In social cognitive theory, individuals also possess the ability for 
symbolisation and vicarious modelling. The process of symbolisation allows 
individuals to assign weight and meaning to non-experienced events and create 
internal models of experience (e.g., their view of themselves and their own 
capabilities). Vicarious modelling is a further socio-cognitive mechanism, which 
RFFXUV WKURXJK WKH REVHUYDWLRQ RI RWKHU LQGLYLGXDO¶V DFWLRQV DQG FRQVHTXHQFHV
Through this observation individuals gain information which can help guide 
subsequent behaviours and cognitions (Bandura, 1986; 2001). 
 7RH[SODLQWKHUHODWLRQVKLSDQGLQWHUDFWLRQEHWZHHQDQLQGLYLGXDO¶VEHKDYLRXU
cognitions, and their environment, Bandura proposed a model of triadic reciprocal 
determinism (Bandura, 1986; 2001). Importantly, the environment does not just 
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consist of the physical location of where an individual is, but it extends to the social 
environment as well (Maddux, 1995). In triadic reciprocal determinism, each 
component (i.e., the environment, cognitions, behaviour) interacts upon each other 
reciprocally, and the interaction between these three components help to explain an 
LQGLYLGXDO¶VEHKDYLRXU7RGHPRQVWUDWHFRQVLGHUDUXQQHUZKRSHUIRUPVZHOOLQDUDFH
(their behaviour). This performance leads them to receiving praise and encouragement 
from others around them (their environment). This praise and encouragement led them 
to have a heightened sense of belief about their own capability (their cognitions). This 
change in cognition encourages them to seek out a club to train with, in turn further 
changing their environment and subsequent cognitions and emotions.  
 Through this interaction between the environment, cognitions, and behaviour, 
individuals develop a series of intertwined and dynamic beliefs about themselves and 
the world around them. Of these beliefs, self-efficacy is understood to be the key 
PHFKDQLVP EHKLQG XQGHUVWDQGLQJ DQ LQGLYLGXDO¶V FDSDFLW\ IRU FRQWURO RYHU WKHLU




p.3). Self-efficacy does not merely represent the skills or abilities that an individual 
believes themselves to possess, but rather how well they perceive themselves in 
applying those skills and abilities in challenging situations (Bandura, 1997). A 
swimmer may perceive themselves to have excellent form and technique, but if they 
do not perceive themselves capable of utilising this in a competitive setting or in rough 
seas, then this belief counts for little. Importantly, self-efficacy does not predict 
behaviour and performance in every situation. For self-efficacy to be a valid predictor 
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of behaviour, individuals must possess something they wish to achieve in relation to 
the task (i.e., they have a goal), and that they perceive there to be a beneficial outcome 
from engaging in the task (e.g., a sense of accomplishment) (Bandura, 1997). Rather 
than being a unidimensional construct, self-efficacy beliefs are multidimensional and 
there exists several types of self-efficacy. 
Types of Self-Efficacy Belief 
Perhaps the most commonly encountered type of efficacy belief is µtask self-
efficacy¶or µSHUIRUPDQFHVHOI-HIILFDF\¶which UHIHUVWRDQLQGLYLGXDO¶VEHOLHILQWKHLU
ability to successfully complete a task or a certain performance level, and perhaps is 
the most like %DQGXUD¶VGHILQLWLRQRIVHOI-efficacy (Feltz et al., 2008). Examples 
of task or performance self-efficacy that are commonly used in endurance research 
DUH ³+RZ FRQILGHQW DUH \RX WKDW \RX FRPSOHWH WKH UDFH LQ D WLPH RI x´ RU ³+RZ
confident are you that you improve upon your oZQSUHYLRXVSHUIRUPDQFH"´:KLOVW 
task or performance self-efficacy may be easily applied to more simple tasks (e.g., 
maintaining a contraction on a hand-grip dynamometer), Feltz et al. (2008) cautioned 
WKDW µWDVNV¶ LQ VSRUW DQG H[HUFLVH FRQWH[WV DUH PXFK PRUH FRPSOH[ DQG WDVN VHOI-
efficacy may not be the most applicable measurement. Asking how confident athletes 
DUHRIDFKLHYLQJD WLPHRI³;´RUD ILQLVKLQJSODFHRI³<´ IDLOV WRDFFRXQW IRU WKH
complex and difficult behaviours which must be performed first. It is therefore 
important to examine other self-efficacy beliefs as well.  
&RSLQJHIILFDF\RUDPHOLRUDWLYHHIILFDF\UHIHUV WRDQLQGLYLGXDO¶VEHOLHI LQ
their own capability to cope with threats and difficulties through the utilisation of 
various coping skills (Bandura, 1997). Coping efficacy is likely to be particularly 
important in the endurance performance domain, as research has highlighted the need 
for effective coping and coping strategies during endurance performance (Zepp, 
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2016). A coping self-efficacy scale was developed by Chesney et al. (2006) in order 
to assess the perceived coping ability of individuals when faced with life challenges 
and is made up of three subscales: use problem-focused coping, stop unpleasant 
emotions and thoughts, and get support from friends and family. Since its initial 
conception the coping self-efficacy scale has been linked with improved subjective 
performance and decreased levels of cognitive anxiety in individual and team sport 
players (Nicholls, Levy, Grice, & Polman, 2009), but no research has explicitly 
investigated the role of coping self-efficacy in endurance performance.   
Self-UHJXODWRU\ HIILFDF\ UHSUHVHQWV DQ LQGLYLGXDO¶V EHOLHI LQ WKHLU RZQ
capability to control their motivations, thoughts, emotions and behaviours to complete 
a task (Feltz et al., 2008). It differs to coping efficacy, in that it focuses on how well 
an individual can control their thoughts, emotions, and behaviour in pursuit of a goal, 
and not just how well they are able to respond to various stressors. In an endurance 
context, self-regulatory efficacy may be closely related to adhering to a training 
regime, and pacing during events (Martin, 2002). 
Preparatory efficacy IRFXVHVRQDQLQGLYLGXDO¶VEHOLHILQWKHLURZQDELOLW\WR
prepare for an upcoming competition or event. In an endurance context, this could 
include factors such as adhering to a training regime, their perceived ability to taper 
effectively, and their perceived ability to ensure adequate nutrition and hydration 
(Jeukendrup, 2011). As an important distinction between other forms of self-efficacy, 
Bandura (1997; 2012) suggested that high levels of preparatory efficacy would lead to 
poor performances. Individuals who possessed a high level of preparatory efficacy, 
would likely prepare less thoroughly than those individuals who possessed some doubt 
over their ability. Some recent experimental evidence has also supported this notion. 
In a muscular endurance task Ede, Sullivan, and Feltz (2017) demonstrated that lower 
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levels of preparatory efficacy were associated with superior performance in a plank 
task than high levels of preparatory efficacy. Whilst no such research has examined 
this in an aerobic endurance context, it is a plausible notion that a certain level of doubt 
during the preparation phase will likely be beneficial for performance.  
The existence of distinct types of self-efficacy belief, however, has been 
contested by some self-efficacy researchers (e.g., Maddux & Gosselin, 2003). These 
researchers claim that distinct efficacy beliefs (e.g., coping vs preparatory) do not 
exist, but rather this apparent distinction represents the variety of domains and 
scenarios in which self-efficacy is being measured. Further evidence for the existence 
of different types of self-efficacy, is apparent from studies which have performed 
factor analysis on self-efficacy scales (e.g., Chesney, Neilands, Chambers, Taylor, & 
Folkman, 2006; Myers et al., 2012). These studies reveal that self-efficacy scales are 
typically multi-dimensional, and there appears to exist distinct self-efficacy beliefs. 
Regardless of whether there exist different efficacy beliefs, an awareness and 
understanding of multidimensional nature of self-efficacy is beneficial for those 
interested in investigating self-efficacy, as it helps promote increased levels of 
validity. Each of these types of efficacy belief also exist across three dimensions; level 
(magnitude), strength, and generality (Bandura, 1997).  
Dimensions of Self-Efficacy Beliefs 
/HYHORIHIILFDF\EHOLHIVUHIHUVWRDQLQGLYLGXDO¶VSHUFHSWLRQRISHUIRUPDQFH
attainments at different levels of difficulty (Bandura, 1997). For example, a runner 
will report different perceptions of belief in their ability to run a marathon in four hours 
as compared to three hours. In the endurance performance domain, the range in the 
level of self-efficacy (i.e., the different levels of performance attainment possible) may 
be more restricted than in other sports domains. For instance, if an individual can 
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throw a dart to hit the bullseye on a dartboard, they are in theory capable of achieving 
this on every subsequent throw. Although this is likely not to occur due to a variety of 
reasons (e.g., expertise, attentional focus), the possibility remains. In the endurance 
performance domain, however, the possible ceiling of performance attainment is 
ODUJHO\ FRQVWUDLQHG E\ DQ LQGLYLGXDO¶V SK\Vical fitness and various physiological 
parameters such as maximal oxygen consumption (V02max) , lactate threshold, and 
movement economy (Joyner & Coyle, 2008). Such ceiling effects make the 
measurement of self-efficacy level in an endurance context potentially problematic, 
particularly in physiologically heterogeneous samples.  
The strength of self-efficacy, refers to the certainty in that belief, ranging from 
complete uncertainty to complete certainty. Two rowers might both believe they can 
achieve a new personal best on a 2000m row, but one may have a greater level of 
strength in this belief. According to Bandura (1997) strong efficacy beliefs lend 
themselves to increased effort and perseverance, and in turn success. When discussing 
self-efficacy beliefs in a sporting context, Bandura often referred to athletes requiring 
µUHVLOLHQW¶DQGµUREXVW¶VHOI-efficacy beliefs (Bandura, 1997). These terms were never 
truly conceptualised by Bandura, but what they appear to represent is the possession 
of beliefs which are stable over time, and that are not easily changed by conflicting 
information (e.g., a series of poor performances, unexpected weather conditions). The 
possession of robust self-efficacy beliefs is also apparent in the mental toughness (e.g., 
Bull, Shambrook, James, & Brooks, 2005), and sport confidence (e.g., Thomas, Lane, 
& Kingston, 2011) literature. The differences and similarities between self-efficacy 
and sport confidence will be discussed later in this chapter, but regardless, the 




The generality of a self-efficacy belief focuses on its potential transferability 
across different tasks or domains. Although self-efficacy beliefs are often 
characterised as task specific beliefs, transferability of these occur when tasks or 
situations are deemed similar (Bandura, 1997). This capacity for generalisation occurs 
when an individual can identify various similar sub-skills that underpin performance 
across the tasks. For instance, a runner who decides to take up rowing might have 
higher initial levels of self-efficacy compared to a former gymnast, as they already 
perceive themselves capable of pacing themselves, and coping with various exercise 
induced sensations. The dimension of generality, and the concept that self-efficacy 
beliefs can be transferable has to led three approaches to conceptualising and 
measuring self-efficacy beliefs: situation-specific, domain-specific, and general ( 
Bandura, 2006; Grether, Sowislo, & Wiese, 2018). 
Approaches towards Self-Efficacy Conceptualisation and Measurement  
Situation-specific efficacy beliefs are measured in regard to one particular 
event or context (e.g., a certain cross-country race) and focus on an individuals 
perceived capability for that one performance or behaviour. Such an approach most 
FORVHO\UHVHPEOHV%DQGXUD¶VLQLWLDOGHILQition of self-efficacy, and situation-specific 
efficacy beliefs report higher levels of predictive power regarding behaviour and 
performance than other approaches (Feltz et al., 2008; Moritz et al., 2000). Such an 
approach is also beneficial in highlighting how contextual and temporal factors (e.g., 
temperature, weather, perceptions of tiredness) can influence upon self-efficacy. 
Because of the high levels of specificity, task-specific self-efficacy scales often 
possess poor generalisability and offer a limited insight into the wider range of 
antecedents of self-efficacy beliefs (Pajares et al., 2003). 
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Domain-specific efficacy beliefs, in comparison, utilise the concept of 
generality, and measure self-efficacy beliefs for performance in a certain domain. 
Although Bandura initially conceptualised self-efficacy as being highly task-specific 
(Bandura, 1977), he conceded that "some kinds of experiences create only limited 
mastery expectations, where still others instil a more generalized sense of efficacy that 
extends beyond the specific aspect" (Bandura, 1986; p. 84-85).  No clear definition of 
µGRPDLQ¶ KDV EHHQ SURYLGHG LQ WKH VHOI-efficacy research, researchers have instead 
frequently operationalised domain as relating to the specific topic of interest 
(Woodruff & Cashman, 1993). The measurement and investigation of domain-specific 
efficacy is common among educational, organisational, and health care related 
research (Bandura, 2006). For instance, the mathematics self-efficacy scale (Pajares 
& Miller, 1995) measures VWXGHQW¶V self-efficacy pertaining to the domain of 
mathematics, and is not specific to any particular task or situation (e.g., an upcoming 
maths test). Such an approach allows a further examination of the more general 
antecedents (e.g., past experiences, vicarious influences, social support) and 
consequences (e.g., goal setting, effort, coping) of these self-efficacy beliefs. 
Additionally, concurrent positive relationships between domain-specific and task-
specific efficacy beliefs have been shown repeatedly in the literature (Chen, Gully, & 
Eden, 2001; Pajares & Urdan, 2005; Woodruff & Cashman, 1993). 
General self-efficacy beliefs measure an LQGLYLGXDO¶V perceived capability 
across several domains. The existence and measurement of general self-efficacy 
beliefs is a controversial area among self-efficacy researchers (e.g., Bandura, 1997; 
Grether, Sowislo, & Wiese, 2018), with opponents arguing that general self-efficacy 
beliefs rarely represent a true global perspective, and that individuals often judge their 
capabilities in the context in which they are being examined (Bandura, 2006). 
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Research has also demonstrated that both task-specific and domain-specific efficacy 
beliefs are stronger predictors of behaviour and performance (Feltz et al., 2008). 
Nevertheless, general self-efficacy is still a commonly researched (Gilad Chen, Gully, 
& Eden, 2001; Luszczynska, Scholz, & Schwarzer, 2005), with researchers arguing 
that it is a beneficial approach when investigating behaviour across domains (e.g., 
vocational, social, educational; Scherbaum, Cohen-Charash, & Kern, 2006). 
The µRSWLPDO¶ DSSURDFK WRZDUGV VHOI-efficacy therefore depends on the 
research question being asked (Bandura, 2006). In understanding the explanatory and 
predictive capability of self-efficacy in the endurance sport domain, a combination of 
both task-specific and domain-specific approaches are likely to be most appropriate. 
Alongside this understanding of the types of efficacy belief, the dimensions of these 
beliefs, and the approaches to measuring these beliefs, it is also important to 
understand the relationship between self-efficacy beliefs and other similar 
psychological constructs.  
Self-efficacy and Related Constructs 
In order for a psychological construct to be able to demonstrate exploratory 
and predictive power, it is important that such a construct is able to be distinguished 
from other related constructs (Strauss & Smith, 2009). This next section explores the 
relationship between self-efficacy and three often conflated constructs: sport 
confidence, outcome expectancies, and self-esteem (Feltz et al., 2008).  
Sport confidence. Sport confidence (Vealey, 1986) is the construct that is 
perhaps most similar to self-efficacy, and is often used inter-changeably in sport 
psychology research (Feltz et al., 2008). Sport confidence has several clear similarities 
with self-efficacy; they both represent a cognitive evaluation by an individual of their 
perceived capability, they both are multidimensional constructs, they both are formed 
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through numerous sources of experiences, and they both are hypothesised to have 
powerful downstream effects on behaviour and cognition (Bandura, 1997; Feltz et al., 
2008; Vealey & Chase, 2008). These similarities are not surprising given that sport 
confidence was formulated on the idea that self-efficacy needed to be conceptualised 
to the sport domain (Vealey, 1986). 
 The difference between sport confidence and self-efficacy is generally 
perceived as occurring in the frame of reference in which an individual perceives their 
capabilities. Sport confidence is typically measured regarding a more general 
approach (i.e., How confident are you in your abilities as an athlete), whereas self-
efficacy is typically more situation and context focused (i.e., How confident are you 
that you can score two goals today?).  Self-HIILFDF\¶VVLWXDWLRQDQGFRQWH[WIRFXVOHQGV
itself to greater predictive power, as a meta-analysis by Moritz et al. (2000) revealed 
that measures of self-efficacy were greater predictors of performance than measures 
of sport confidence. 
 The idea, however, that what separates self-efficacy and sport confidence is 
the frame of reference is problematic when considering that self-efficacy beliefs can, 
and often are, measured at a domain specific level as well (Feltz et al., 2008). 9HDOH\¶V
initial reasons for conceptualising sport-confidence was that self-efficacy was not a 
construct specific to the sporting domain (Vealey, 1986). This point, however, is 
relatively moot as self-efficacy is not specific to any domain of functioning, it is 
instead understood to be a construct that underpins behaviour in all domains (Bandura, 
1997). Additionally, an examination of other domains in which self-efficacy has been 
frequently studied (e.g., education, industry, healthcare) has revealed no attempts to 
further conceptualise self-efficacy into another construct (e.g., academic confidence 
or behavioural change confidence). 
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Does sport confidence then represent a distinct and separate construct from 
self-efficacy? Or does it instead represent the measure of self-efficacy beliefs at a 
more domain level?  If this were to be the case, rather than being separate constructs, 
sport confidence and self-efficacy may instead represent points on the same 
continuum. Exploring and examining this relationship between self-efficacy and 
sport confidence is beyond the scope of the current thesis, but it represents an 
interesting theoretical debate, and could have implications for how findings from 
studies which examined self-efficacy and sport confidence are generalised. 
              Outcome expectancies.  In his initial conception of self-efficacy in 1977, 
Bandura also outlined the construct of outcome expectancies. As opposed to self-
efficacy beliefs, which represent the perceived capability to perform a behaviour, 
outcome expectancies are judgements about the likely outcomes that arise from that 
behaviour (Bandura, 1977). Later work by Bandura (e.g., Bandura, 1997; 2001) 
argued there to be three major types of outcome expectancy: physical outcomes, 
social reactions, and self-evaluative reactions. Physical outcomes refer to physical 
changes that may occur due to engaging in the behaviour (e.g., an improvement in 
muscle composition), social reactions refer to how other individuals may respond to 
the behaviour (e.g., praise, encouragement, disapproval), and self-evaluative 
reactions refers to how an individual will judge themselves (e.g., a sense of 
accomplishment, a sense of failure). Bandura contested that whilst self-efficacy 
beliefs can and do influence outcome expectancies, outcome expectancies do not 
causally influence self-efficacy beliefs (Bandura, 1997). Additionally, whilst 
outcome expectancies do contribute towards an individual behaviour, self-efficacy is 
still the dominant construct in predicting behaviour, and research has largely 
supported this claim (Bandura 1995; 2002).  
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 The distinction and relationship between self-efficacy and outcome 
expectancies has been heavily contested since their initial conception, with several 
authors arguing that outcome expectancies can and do have a causal effect on self-
efficacy beliefs (Borkovec, 1978; Corcoran, 1991; Kirsch, 1985, 1995). Research by 
Kirsch, for example highlighted that self-efficacy beliefs to engage with a phobic 
stimulus (e.g., a snake phobic handling a snake) were higher when participants were 
offered monetary incentives to engage in the behaviour. According to self-efficacy 
theory the offering of monetary rewards should not change an LQGLYLGXDO¶V perceived 
capability to perform a task, although it may change the likelihood of them performing 
it (Bandura, 1997). A recent critical piece by  Williams and  Rhodes (2016) argued 
that this conflation between self-efficacy and outcome expectancies, means that the 
current conceptualisation of self-efficacy is flawed, and the common way of assessing 
self-efficacy (i.e., +RZ FRQILGHQW DUH \RX WKDW \RX FDQ« UDWKHU WKDQ PHDVXULQJ
perceived capability actually assesses potential motivation.  An important caveat to 
consider is that the Williams and Rhodes (2016) paper was approached from the 
perspective of health psychology, and the potential generalisations of these ideas to 
the sports domain could be problematic. As mentioned, self-efficacy beliefs are only 
valid predictors of behaviour when an individual possess a goal to achieve, and they 
perceive beneficial outcomes from engaging in that behaviour (Bandura, 1997), and 
both aspects are likely to be higher in athletes than in individuals engaged in health 
psychology research (e.g., sedentary inactive individuals, smokers).  
Self-esteem. Like self-efficacy, self-esteem represents an appraisal of the self, 
but it represents an affective judgement, rather than a cognitive one (Schunk & Pajares, 
2002). Self-HVWHHPLVIRFXVHGRQSHUFHSWLRQVRIµZRUWKLQHVV¶ZKHUHDVVHOI-efficacy is 
based on perceived capability to carry out a task (Bandura, 1997). An individual, for 
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example, may have low levels of self-efficacy for a specific task, but can still retain 
KLJKOHYHOVRISHUFHLYHGµZRUWKLQHVV¶LIWKH\GRQRWGHHPWKDWSHUIRUPDQFHRQWKDWWDVN
to be an integral part of their self-worth. When examining contexts in which 
individuals are likely to derive a sense of self-worth from their performances (e.g., 
endurance athletes engaging in their endurance sport), however, the two constructs are 
likely to be conflated (Feltz et al., 2008).  For instance, tKHµ3K\VLFDO6HOI-efficacy 
6FDOH¶ was a scale developed to measure an individuals perceived physical 
capabilities (Ryckman, Robbins, Thornton, & Cantrell, 1982), and was found to be a  
predictor of performance in a variety of physical tasks, including marathon running 
(Gayton, Matthews, & Burchstead, 1986). Further examination of the scale, however, 
revealed that the scale was instead more closely related to perceptions of physical self-
esteem rather than self-efficacy (Feltz et al., 2008). This highlights the need to be 
aware of the possibility of conflation, in order to promote higher levels of internal 
validity (Bandura, 2006). 
 Importantly, self-esteem can, and often does influence self-efficacy as well. 
Individuals who possess low levels of global self-esteem, report lower levels of self-
efficacy across a variety of tasks and domains compared to high global self-esteem 
individuals (Afari, Ward, & Khine, 2012). As an explanation for this, low self-esteem 
individuals are hypothesised to have an elevated self-attentional focus (i.e., concern 
about their anxieties and inadequacies) that can diminish self-efficacy and in turn 
performance (Bandura, 1997). Additionally, low self-esteem individuals are 
hypothesised to attribute successful performances to more external and unstable 
factors. This appraisal and attributional process is a key stage in the formation of self-
efficacy beliefs (Gist & Mitchell, 1992), and the next section of this chapter will 
examine how self-efficacy beliefs are formed and altered.   
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Formation of Self-Efficacy Beliefs 
Self-efficacy beliefs are generated through a series of cognitive processes 
involving the selection, interpretation, and integration of several sources of efficacy 
information (Gist & Mitchell, 1992; Bandura, 1997). These cognitive processes are a 
dynamic process, with changes occurring as new and relevant information is identified 
and internalised. In order to understand the formation and alteration of self-efficacy 
beliefs Gist and Mitchell (1992) outlined a three-stage process that consisted of 
analysis of task requirements, attributional explanations for previous performances, 
and analysis of situational or personal resources. 
The first stage in the formation of self-efficacy beliefs is an analysis of the task 
requirements. As self-efficacy represents a perceived capability, individuals must first 
gain an understanding of what they are required to do. A cyclist, for example, will 
consider the physiological, tactical, and psychological requirements of achieving a 
certain finishing time in an upcoming road race, and the perceived difficulty or ease 
of these requirements will influence their self-efficacy. Perceived task difficulty is 
likely to be a key factor in this initial stage of formation. A recent study by Sides, 
Chow and Tenenbaum (2017) revealed that changes in perception of task difficulty 
(e.g., a change in the intensity of a hand-grip exercise) led to lower levels of self-
efficacy for that task. In the endurance performance domain these perceptions of task 
difficulty could relate to several factors such as: terrain, other competitors, weather, 
and familiarity. These task difficulty perceptions help highlight the role of the 
environment, and further reinforce the process of triadic reciprocal determinism which 
underpins social-cognitive theory. 
As individuals gain more experience with tasks and situations, this assessment 
of task demands becomes more of an automated process, and individuals are instead 
likely to rely on their interpretation of the causes of previous performance (Bandura, 
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1989, 1997; Gist & Mitchell, 1992). The attributional analysis of experience involves 
individuals seeking to understand why a performance level occurred. According to 
:HLQHU¶V DWWULEXWLRQ WKHRU\   LQGLYLGXDOV DWWULEXWH WKHLU SHUIRUPDQFH
across three key dimensions: locus of causality, stability, and controllability. Locus of 
causality refers to whether the causes of performance are internal or external to the 
person, stability refers to the extent that a cause is likely to change, and controllability 
refers to whether a cause can be modified by a person (Weiner, 1985). Perceptions of 
stability and controllability have been demonstrated to be the two most important 
attributions in regards to self-efficacy (Coffee & Rees, 2008; Gernigon & Delloye, 
2003). For instance, in a sample of 62 sprinters, Gernigon and Delloye (2003) reported 
that self-efficacy was increased when unexpected positive results were attributed to 
controllable causes. This attributional research, however, has largely relied on novel 
tasks (e.g., blindfolded dart-throwing ± Coffee & Rees, 2008), and no studies have 
examined the attribution-self-efficacy link in an endurance context. 
The last level of analysis requires individual to assess the availability of 
specific resources or constraints for performing the task. This assessment considers 
personal factors (e.g., ability level, fitness level, anxiety, available effort, and desire 
to perform well) as well as situational factors (e.g., competing demands, distractions, 
difficulties) that would influence performance on the task (Gist & Mitchell, 1992). It 
is hypothesised that the more perceived personal resources an individual possesses the 
greater their self-efficacy belief (Bandura, 1987). This assessment of personal and 
situational factors is likely to be an ongoing process during tasks (Gist & Mitchell, 
1992). In an endurance performance context, this assessment of personal resources 
might relate to perceptions of fitness, fatigue, and other various exercise induced 
sensations (e.g., perception of effort, pain; Samson, 2014).  
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Importantly, the level of processing at which these three stages may occur, may 
not always remain constant. A study by LaForge-Mackenzie and Sullivan (2014) 
suggested that there may be differences in the formation of self-efficacy beliefs when 
comparing continuous to non-continuous conditions.  In continuous conditions (e.g., 
continuous running), cognitive processing relating to changes in self-efficacy beliefs 
are likely to be largely automatic and based on current performance of the task. 
Comparatively, in non-continuous conditions individuals are likely to have the time to 
engage in more analytical processing and may draw on a variety of other sources of 
information (e.g., their physiological states, how they have seen someone else do the 
task). Although the task they used (basketball dribbling), lacks generalisability to 
endurance performance, it raises important questions regarding how self-efficacy may 
change during performance. Although all endurance sports are performed 
continuously, and as such non-continuous performance does not occur in endurance 
sport, it may instead be that the physical intensity the sports are performed at may 
influence the level of processing which occurs. Intensity is generally highest over 
shorter distances and durations (e.g., sprint triathlon, 5000m run), and it may be in 
these events that these cognitive appraisals and analyses are more automatic. 
Comparatively in less intense distances (e.g., ultramarathon), it may be that these 
cognitive processes are more in depth and analytical. Such an explanation could relate 
to factor such as cerebral oxygenation, which is decreased in higher intensity exercise 
(Bhambhani, Malik, & Mookerjee, 2007). Gaining an awareness of the level at which 
these cognitive processes occur would be an important step in understanding the 
dynamicity of self-efficacy beliefs, and in turn the possibility for intervention. 
Assessing and measuring such changes in cognitive processes is difficult due to a 
YDULHW\RI WHFKQLFDO DQG ORJLVWLFDO UHDVRQV EXW WKHXVHRI ³7KLQN$ORXG´ SURWRFROV
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could  enable this to occur, as they have been demonstrated to be useful in assessing 
the cognitions of competitive cyclists (Samson, Simpson, Kamphoff, & Langlier, 
2017; Whitehead et al., 2017). 
To carry out these cognitive appraisals and analyses, individuals draw on 
various sources of efficacy information. Bandura initially outlined four sources of self-
efficacy information: enactive mastery experiences (also known as past performance 
experiences), vicarious influences, verbal persuasions and physiological states 
(Bandura, 1977). The number of sources has varied over time with some authors 
adding imaginal experiences as a separate source (e.g., Maddux, 1995), and others 
arguing for a separation of physiological and emotional states (e.g., Feltz et al., 2008). 
The current thesis intends to focus on five sources of self-efficacy, as there are the 
most frequently discussed in the literature (e.g., Feltz et al., 2008; Samson, 2014) past 
performance experiences, vicarious influences, verbal and social persuasions, 
physiological states, and emotional states. 
The Sources of Self-Efficacy 
 Before examining the specific sources of self-efficacy, it is important to 
consider the temporal frame in which these sources are appraised. Maddux (1995) 
suggested that experiences and information could be separated into µGLVWDO¶ DQG
µSUR[LPDO¶VRXUFHVRIVHOI-efficacy. Distal sources are those based on experiences and 
informed received in the past. This could consist of previous performances or previous 
feedback and praise received from a coach. In comparison, proximal sources are the 
immediate and current sources that inform perceived capability when engaging in a 
task. For instance, a marathon swimmer may consider their current performance 
progression and be aware of various exercise induced sensations they are feeling. The 
interaction between distal and proximal sources has surprisingly received little 
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attention in the self-efficacy literature, with most research only focusing on distal 
sources of self-efficacy (e.g., Chase et al., 2003; Feltz et al., 2008; Samson, 2014). 
Only focusing on distal sources of self-efficacy is problematic, because it means that 
potentially useful proximal sources of information are not identified in the literature. 
An awareness of these proximal sources could help with the design and delivery of 
interventions to aid self-efficacy and endurance performance. For example, a cyclist 
who currently perceives themselves to be progressing poorly on the task (a proximal 
source of self-efficacy) could be encouraged using various psychological skills to 
instead focus more on a prior successful performance (a distal source of self-efficacy). 
With an awareness of distal and proximal sources now provided, the next sections will 
now examine the proposed sources of self-efficacy. 
Past performance experiences. $Q LQGLYLGXDO¶V RZQ SULRU SHUIRUPDQFH
experiences are hypothesised to be the most powerful source of efficacy, as they 
possess the most salience to the individual (Bandura, 1997). Generally, repeated 
successes are hypothesised to lead to increases in self-efficacy, whereas repeated 
failures are hypothesised to lead to decreases in self-efficacy. Importantly, it is not the 
REMHFWLYH RXWFRPH RI WKH SHUIRUPDQFH EXW DQ LQGLYLGXDO¶V SHUFHSWLRQ RI WKH
performance that dictates how that performance contributes towards self-efficacy. For 
instance, an individual may win a race, but if they believe this to only have occurred 
due to other competitors failing to perform well, there self-efficacy is likely to be 
unaffected. There exists a wide range of contextual variables which can also influence 
how a performance experience may contribute towards self-efficacy. Variables such 
as task difficulty, external support, and occurrence of failure, can all influence how 
much a performance experience may influence a self-efficacy belief (Bandura, 1997; 
Gist & Mitchell, 1992). In the endurance sport domain, exercise induced sensations 
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(e.g., perception of effort and pain) may be further key variables mediating the 
relationship between performances and self-efficacy, and this in turn links with the 
source of physiological states. Decreased levels of perception of effort at a set a pace 
or output (i.e., the task feels less effortful than previously), could indicate to 
LQGLYLGXDOV¶ higher levels of perceived capability and vice versa. There is some 
evidence from the exercise psychology literature supporting this relationship, with 
McAuley and colleagues demonstrating that perception of effort during a task is a 
significant predictor of post-exercise self-efficacy (McAuley & Courneya, 1992; 
McAuley & Blissmer, 2000). There is, however, a lack of research investigating how 
these exercise-induced sensations may interact with performances in endurance 
athletes. 
The claim that past performance experience is the most powerful source of 
self-efficacy has received extensive support from both the quantitative and qualitative 
literature. Quantitative studies in sport psychology have revealed strong positive 
correlations between an LQGLYLGXDO¶V experience level and their self-efficacy (Bandura, 
1997; Ericsson & Anders, 2006), and regression studies have consistently revealed 
that past-performance experience is generally the most powerful predictor of future 
self-efficacy beliefs (Gilson, Chow, & Feltz, 2012; LaForge-MacKenzie & Sullivan, 
2014; Warner, Schüz, Knittle, Ziegelmann, & Wurm, 2011). Several qualitative 
studies have also revealed that past performance experiences are the most cited source 
of self-efficacy, and that athletes often consider their own experiences the key aspect 
of their self-efficacy (Samson, 2014; Valiante & Morris, 2013). In an endurance 
context, a qualitative study by Samson (2014) revealed that past performance 




excluding individuals who lacked prior experience (i.e., it was their first marathon), 
past-performance experiences became the most cited source of self-efficacy. Such a 
finding helps to demonstrate the need to be aware of participant experience levels 
when examining the sources of self-efficacy, but also to consider what sources novice 
or beginner athletes may draw on. 
Vicarious influences. When an individual lacks prior experiences with a task, 
they are likely to gain efficacy information through the observation and modelling of 
others, which represents the source of vicarious influences. Through watching and 
observing other people engage in tasks, individuals infer information about their own 
capabilities (Bandura, 1997). Watching someone, for example, persevere with a 
difficult task, can help develop self-efficacy towards the task, if the observer feels the 
modeller is similar to them (e.g., sex, age, skill level; Bandura, 1997; Mitchell & Gist, 
1992). Conversely, watching an individual who is perceived to have high levels of 
competence fail or struggle on a task, can decreases levels of self-efficacy (Bandura, 
1997). 
As well as modelling, vicarious influences can also contribute to self-efficacy 
through observation and social comparison. When engaging in competitive settings, 
individuals often attempt to appraise the strength of their competitors, and this 
perception of strength can alter self-efficacy for the upcoming task, as it influences the 
perceived task difficulty and demands (Bandura, 1997). In one of the first studies 
conducted examining self-efficacy and physical performance, Weinberg and 
colleagues demonstrated that self-efficacy was increased for a leg extension task when 
individuals perceived themselves to be competing against an injured athlete, but self-
efficacy was decreased when individuals perceived themselves to be competing 
against a collegiate athlete (Weinberg, Gould, & Jackson, 1979; Weinberg, Gould, 
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Yukelson, & Jackson 1981). Such social comparisons are likely to be commonplace 
in endurance sport, where athletes may attempt to gauge the strength and weakness of 
other competitors or athletes in their training group. These social comparisons could 
occur prior to events, where athletes may make comparisons based on perceptions of 
fitness (e.g., body fat percentage, physique) or equipment (e.g., the cost and make of 
a specialist road bike). Social comparisons could also occur during events as well. A 
runner who overtakes a rival who appears to have laboured breathing, may infer from 
this that they have a higher level of capability than their opponent, and their self-
efficacy to beat them may be raised. Whilst there exists some research examining these 
social comparisons (Greenlees, Buscombe, Thelwell, Holder, & Rimmer, 2005), there 
is no research explicitly examining it in relation to endurance sport. 
A well-researched area in relation to vicarious influences in endurance 
performance is through the concept of self-modelling. Self-modelling refers to the 
observation of oneself performing, and therefore combines elements of both past 
performance experiences and vicarious influences (Bandura, 1997). Williams et al. 
(2017) asked participants to match a digital avatar on a virtual cycling course. The 
cyclists were told that the avatars represented their previous performance level, but on 
two trials the avatars were altered to be 2% or 5% faster. Both the 2% and 5% condition 
led to improvements in performance, however, self-efficacy to maintain the current 
pace was lower in the 5% condition. Such findings help demonstrate novel ways of 
examining and assessing self-modelling in an endurance context. 
Verbal and social persuasions. Verbal and social persuasions offer a further 
source of information for the formation of self-efficacy beliefs. When an individual 
receives positive feedback and praise about their capabilities, their self-efficacy is 
likely to be raised, whereas abject criticism is likely to undermine self-efficacy beliefs 
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(Bandura, 1997; Feltz et al., 2008).  In a sporting context, a key source of verbal and 
social persuasions is likely to be coaches and training partners, and several qualitative 
studies have supported that these individuals play a pivotal role in contributing to 
efficacy beliefs (Chase et al., 2003; Valiante & Morris, 2013). Alongside feedback, 
praise and criticism, the expectations that athletes believe people have about them is 
also likely to contribute towards self-efficacy (Feltz et al., 2008). Regarding contextual 
factors, the perceived credibility and expertise of the provider is hypothesised to 
influence how much the verbal persuasion may influence self-efficacy (Bandura, 
1997). Rather than influencing efficacy beliefs directly, Bandura (1997) argued that 
verbal and social persuasions contribute to self-efficacy primarily through their 
reinforcement of past performance experiences. This hypothesis has received some 
support, as a study by Wise and Trunnell (2001), revealed that verbal persuasion 
following a successful performance, led to greater increases in self-efficacy than 
various other combinations of self-efficacy information for a weightlifting task. 
Research has not however examined such a hypothesis regarding an aerobic endurance 
task.  
Verbal persuasions can also be provided by the self, with self-talk being a 
common strategy for enhancing self-efficacy used by individuals. Self-talk represents 
the words or phrases that an individual says to themselves (Hatzigeorgiadis, 
Zourbanos, Goltsios, & Theodorakis, 2008), and several studies have demonstrated 
that increases in positive self-talk can lead to increases in self-efficacy 
(Hatzigeorgiadis et al., 2008; Zetou, Vernadakis, Bebetsos, & Makraki, 2012). Self-
talk may act in a similar way to verbal persuasions received from others, in that it can 
help reinforce capability (Feltz et al., 2008). In relation to endurance performance, 
self-talk interventions have been demonstrated to lead to improvements in cycling 
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performance (Blanchfield, Hardy, De Morree, Staiano, & Marcora, 2014; Wallace et 
al., 2017). In the study by Wallace et al. (2017) a self-talk intervention focusing on 
using motivational self-talk to counteract the effects of exercising in a heat chamber, 
revealed that cyclists not only improved their performance but were also able to 
increase their core body temperature. When considering the cognitive appraisals and 
processes in the formation of efficacy beliefs, it may be that self-talk can help promote 
perceived resources and distract away from potential constraints (e.g., the heat). 
Although none of these experimental laboratory studies measured self-efficacy, it 
could be plausible that self-efficacy could have acted as a mediating variable 
explaining this relationship, however future research is needed to investigate this.
 Physiological states. Individuals also gain efficacy information through 
appraising their physiological states. Physiological states refer to a variety of 
physiological and psychophysiological states such as perceptions of strength, arousal, 
pain, exertion, discomfort, effort, and fatigue (Bandura, 1997; Feltz et al., 2008). In 
his initial conceptualisation of physiological states, Bandura focused on the concept 
of physiological arousal and somatic anxiety (Bandura, 1977; 1981), but later work 
has come to focus on a variety of physiological sensations (Feltz et al., 2008). 
The salience of physiological states as a source of efficacy, is hypothesised to 
be dependent on the physical demands of the task (Bandura, 1997), with increased 
salience for physiological states as physical demands increase. This hypothesis has 
received some support as Chase, Feltz, and Lirgg (2003) demonstrated that 
physiological states was the second most cited source of self-efficacy across a 
basketball season, and Samson (2014) demonstrated that physiological states was the 
most frequently cited source of self-efficacy for an upcoming marathon. Additionally, 
research examining the sources of self-efficacy beliefs in less physically demanding 
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sports, such as golf, has often failed to evidence the importance of physiological states 
(Valiante & Morris, 2013). Research, however, has often failed to identify what 
specific physiological states (e.g., perception of effort, pain, and fatigue) may 
contribute to or undermine self-efficacy.  
 Whilst most of the research has focused on how physiological states may 
contribute to self-efficacy for a specific event or competition, physiological states are 
likely to be a key factor in the alterations that occur to self-efficacy during 
performances. During endurance performance, athletes may compare what they are 
currently feeling (e.g., perception of effort) to what they expect to be feeling based off 
past performance experiences. This monitoring of the current physiological state 
(interoception) and the appraisal between current physical sensations and expected 
sensations has been highlighted and documented in several areas of research relating 
to endurance performance (Brick, MacIntyre, & Campbell, 2016; Tucker, 2009). 
Severe dissonance between these proximal and distal sources might lead to individuals 
perceiving that they do not possess the capabilities to achieve their goals and therefore 
they might disengage from the task. Evidence comes from research into 
ultramarathons where unexpected pain at early stages was one of the most significant 
predictors of withdrawal from the event (Hoffman & Fogard, 2011). 
 Given the physical demands of endurance sport, it is likely that the sources of 
past performance experiences and physiological states are highly correlated together. 
Importantly, this supports a key tenet of self-efficacy theory, in that the sources of 
self-efficacy do not represent distinct separate entities, but that there often exists a 
considerable amount of overlap between them (Bandura, 1997). An understanding of 
what specific physiological perceptions contribute to self-efficacy in endurance 
athletes, and the interaction between distal and proximal sources of self-efficacy could 
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prove highly beneficial in gaining an understanding of how self-efficacy beliefs are 
formed and altered in endurance athletes. 
Emotional states. $QLQGLYLGXDO¶VSHUFHSWLRQRIWKHLUHPRWLRQDOVWDWHFDQDOVR
contribute towards self-efficacy. Research has indicated that efficacy beliefs are often 
increased through positive emotions and decreased through negative emotional states 
(Gist & Mitchell, 1992; Kavanagh & Bower, 1985; Martin, 2002). This may be 
because more positive affect may encourage a more positive viewing of potential 
resources and capability, whereas negative affect may promote more attention towards 
the situational demands and difficulties (Feltz et al., 2008). A key difficulty in 
understanding the emotional states ± self-efficacy relationship, is that emotional states 
act as both a source of efficacy beliefs, but also an outcome of them (Bandura, 1997). 
For instance, research by McAuley and colleagues in exercise settings has revealed 
that individuals with higher levels of self-efficacy are more likely to report more 
positive affect during strenuous exercise than those with low levels of self-efficacy, 
yet at the same time positive affect during exercise is a significant predictor of future 
self-efficacy beliefs (McAuley & Blissmer, 2000; McAuley & Courneya, 1992). 
In an endurance context, the experience of positive emotions, such as feelings 
of happiness, excitement and calmness have been linked with increased levels of self-
efficacy in road wheelchair racing (Martin, 2002). Other research investigating the 
sources of self-efficacy for endurance sport, has often failed to find evidence for 
emotional states being an important source of efficacy information (Samson, 2014). 
In a similar way to physiological states, it may be that emotional states contribute most 
to self-efficacy beliefs when examined at the proximal level (i.e., in event).   
Other sources of self-efficacy. Within the sport confidence literature, there 
have been several attempts to identify sources of sport confidence that are not apparent 
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in regards to the initial sources of self-efficacy. Vealey et al. (1998) through a series 
of studies with high school and collegiate athletes, identified nine sources of sport 
confidence: mastery, demonstration of ability, physical and mental preparation, 
physical self-SUHVHQWDWLRQVRFLDOVXSSRUWYLFDULRXVH[SHULHQFHFRDFKHV¶OHDGHUship, 
environmental comfort, and situational favourableness. Similarly, Hays et al. (2007) 
adopting a qualitative research design, also identified nine sources of sport confidence 
LQ µ:RUOG &ODVV¶ DWKOHWHV SUHSDUDWLRQ SHUIRUPDQFH DFFRPSOLVKPHQWV FRDFKLQg, 
social support, innate factors, experience, perceived competitive advantage, trust, and 
self-awareness. Several of the sources identified by Vealey and Hays clearly fit into 
%DQGXUD¶VLQLWLDOSURSRVHGVRXUFHVRIVHOI-efficacy, most likely because self-efficacy 
was used as the basis for sport confidence. )RULQVWDQFH³VRFLDOVXSSRUW´³FRDFKHV¶
OHDGHUVKLS´³VRFLDOVXSSRUW´DQG³FRDFKLQJ´DOOFDQEHFRQVLGHUHGSDUWRIWKHVRFLDO
and verbal persuasions source (Feltz et al., 2008).  
Several of the sources identified by Vealey et al. (1998) and Hays et al. (2007), 
however, do not appear to fit into any of the proposed sources. For instance, Hays et 
DOLGHQWLILHGDVRXUFHRI³LQQDWHDELOLW\´ZKLFKUHIHUUHGWRDQDWKOHWH¶VEHOLHI
that they had been born with certain positive characteristic that benefitted them in their 
sport. Whereas such a finding may at first appear to indicate the existence of further 
sources not identified by Bandura (1997), what it instead represents is an example of 
the appraisal and attributional processes which lead to the formation of self-efficacy 
EHOLHIV 7KH EHOLHI LQ ³LQQDWH DELOLW\´ PD\ EH D ZD\ IRU DWKOHWHV WR DWWULEXWH WKHLU
performances to internal, stable, and uncontrollable causes, which has been previously 
demonstrated to lead to increases in self-efficacy (Gernigon & Delloye, 2003). These 
findings help demonstrate the need to not only understand what information 
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contributes to self-efficacy beliefs, but also why and how this information may 
contribute. 
Whilst the findings of Vealey et al. (1998) and Hays et al. (2007), do not reveal 
the presence of any additional sources, they do emphasise the need to attempt to 
identify sources of self-efficacy that are domain specific. Whilst the study by Samson 
(2014) demonstrated the potential salience of the different sources of self-efficacy in 
the endurance performance domain, it failed to identify the specific information within 
these sources that contribute towards self-efficacy. An understanding of these specific 
experiences or perceptions, would be beneficial in the design and delivery of 
interventions designed to enhance self-efficacy. For interventions to be worthwhile, 
however, they must aim to influence a variable which influences key outcomes such 
as performance, satisfaction, or coping. The next section of this chapter will examine 
the relationship between self-efficacy and endurance performance.   
Self-Efficacy and Endurance Performance 
Both narrative (Feltz et al., 2008) and systematic (Moritz et al., 2000) reviews 
have consistently revealed that self-efficacy is positively associated with sport 
performance. This relationship between self-efficacy and performance is also apparent 
across a wide variety of endurance sports. In distance running, Okwumabua (1985) 
revealed that pre-event self-efficacy strength explained 46% of the variance in 
marathon performance time in a sample of ninety runners. When examining the 
relationship between self-efficacy and athletic performance, Bandura cautioned that 
athletes should possess sufficient information and experience to base their efficacy 
beliefs on, in order for the results to be considered valid. This was the case in the study 
by Okwumabua (1985) as the runners had 4.8 years of running experience on average, 
and on average had completed at least two prior marathons. Similar findings for 
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distance running, were also demonstrated by Laguardia and Labbé (1993), who found 
that self-efficacy was negatively correlated with performance time across a range of 
track running distances (1500m, 5000m, 10000m) in a sample of 63 club level athletes. 
Martin and Gill (1991) also investigated the role of self-efficacy in distance running 
in a sample of 73 high school distance runners. Their findings revealed that outcome 
self-efficacy (i.e., the perceived capability of achieving a certain finishing place), but 
not performance self-efficacy (i.e., the perceived capability of achieving a certain 
finishing time), was correlated with finishing time and finishing place. Reasons for 
this finding could relate to the relative lack of experience in the High School distance 
runners, but it could also reflect the requirements of performing well. When competing 
against other athletes in head to head competition, the goal of the athlete is often to 
win the race, not necessarily run a personal best (which was how performance self-
efficacy was conceptualised in the study). This reveals the need for congruence 
between how self-efficacy is assessed, and the performance variable measured (e.g., 
finishing time or finishing place). In support of this distinction between outcome self-
efficacy and performance self-efficacy, Martin (2002) also demonstrated that outcome 
self-efficacy was significantly correlated with finishing place in a sample of 51 
wheelchair road races, but no relationship was found for performance self-efficacy. 
Self-efficacy has also been demonstrated to be a powerful predictor of performance in 
Ironman Triathlon. Through regression analysis, Burke and Jin (1996) revealed that 
performance self-efficacy was a more powerful predictor of performance for Ironman 
triathlon than previous performance history, maximal oxygen consumption or 
measures of sport confidence in a sample of 40 experienced Ironman Triathletes. 
Whilst the previous studies have predominately relied on correlational and 
regressional analyses, experimental research has also demonstrated a beneifical effect 
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of self-efficacy. Miller (1993) experimentally manipulated performance self-efficacy 
using false performance feedback in a sample of 84 competitive swimmers. The results 
revealed that increases in self-efficacy were associated with superior performance, and 
decreases in self-efficacy were associated with diminished performance. Experimental 
research by Stoate, Wulf, and Lewthwaite (2012) and Montes, Wulf, & Navalta  
(2017), has also revealed that experimentally manipulated self-efficacy can influence 
running economoy and maximal oxygen consumption respectively. In both studies, 
increases in self-efficacy led to improvements in the physiological variable, and while 
by thHPVHOYHVWKHVHGRQRWFRQVWLWXHµHQGXUDQFHSHUIRUPDQFH¶WKH\Gemonstrate how 
self-efficacy can influence physiologically relevant mechanisms (Joyner & Coyle, 
2008). Self-efficacy beliefs of course do not directly alter physiological functions, 
rather it is hypothesised to influence performance through a variety of other cognitive 
and behavioural mechanisms. An understanding of these mechanisms, can help 
provide further rationale for the role of self-efficacy in endurance performance. 
Mechanisms of Self-Efficacy 
A variety of cognitive and behavioural mechanisms have been proposed 
through which self-efficacy may exert its influence on behaviour and performance 
(Bandura, 1997; Feltz et al., 2008). The following section will examine three proposed 
mechanisms through which self-efficacy may feasibly influence endurance 
performance; goal setting and motivation, perception of effort, and pain tolerance.  
Increased goal setting and goal attainment. One of the ways in which self-
efficacy is proposed to influence behaviour is through its effect on goal setting, and 
subsequent goal attainment. A key tenet of self-efficacy theory is that individuals with 
higher levels of self-efficacy set themselves more challenging goals, and are more 
willing to invest effort in order to achieve these goals (Bandura, 1997; Maddux, 1995). 
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The setting of these challenging goals helps to promote a positive feedback loop for 
self-efficacy beliefs, as the achievement of these goals help further raise self-efficacy. 
Studies in sport settings have supported this tenet, with athletes possessing high levels 
of self-efficacy setting themselves more challenging goals (Kane, Marks, Zaccaro, & 
Blair, 1996; Theodorakis, 1995). The setting of these challenging goals is proposed to 
encourage athletes to invest more effort into tasks, and such a proposition has also 
been supported in the research literature (Howle, Dimmock, & Jackson, 2016; 
Hutchinson, Sherman, Martinovic, & Tenenbaum, 2008; Weinberg, Hughes, Critelli, 
England, & Jackson, 1984). 
In an endurance sport context Bueno, Weinberg, Fernández-Castro, and 
Capdevila (2008) investigated how self-efficacy would influence the response to 
perceived poor progress towards goal achievement in a 1500m run. When presented 
with poor task progress, individuals high in self-efficacy responded by maintaining 
their current goal and increasing their effort, whereas low self-efficacy individuals 
lowered their goals and reduced their effort into the task (Bueno et al., 2008). How 
endurance athletes respond to perceived task progression could also have potential 
implications for pacing strategy and pacing profiles as well. The study by Bueno et al. 
(2008), however, only examined the relationship between self-efficacy and goals in an 
acute setting. The relationship between self-efficacy and goal setting is, however, 
proposed to be more prolonged, with the setting and achievement of goals over a long 
period of time contributing to increased levels of self-efficacy, and in turn performance 
(Feltz et al., 2008). There is, however, a lack of studies investigating this long term 




Reductions in perception of effort. Perception of effort represents the 
subjective sensation of how hardy, heavy, or strenuous an exercise task feels, and acts 
as a key determinant of endurance performance (Marcora, Bosio, & de Morree, 2008; 
McCormick et al., 2015; Pageaux, 2016). Accordingly, perception of effort is often a 
targeted variable in interventions designed to improve endurance performance, and 
research has consistently demonstrated that reductions in perception of effort lead to 
superior endurance performance. 
 Earlier in this chapter perception of effort was discussed as a potential source 
of self-efficacy, but research has also suggested that self-efficacy beliefs can influence 
perception of effort as well. For instance, McAuley and Courneya (1992), found that 
after controlling for physical fitness, self-efficacy explained a significant proportion 
of the variance in RPE during a fixed rate cycling task. Other research has suggested 
a negative relationship between self-efficacy and perception of effort, with higher 
levels of self-efficacy being associated with decreased levels of perception of effort 
(McAuley & Blissmer, 1992; Motl et al., 2007; Tenenbaum & Hutchinson, 2012). 
Several possible mechanisms through which self-efficacy may influence perception of 
effort have been proposed, which include improvements in positive affect, attentional 
focus, and perceived coping ability (McAuley & Courneya, 1992; Tenenbaum & 
Hutchinson, 2012). 
 This body of research, however, has predominately focused on either sedentary 
or untrained individuals, and there is no research examining the relationship between 
self-efficacy and perception of effort in well trained or experienced endurance athletes. 
Although caution is warranted in generalising results from non-trained and non-
competitive individuals, it is not implausible that self-efficacy may interact with 
perception of effort in more experienced and well-trained individuals.  
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Improved pain tolerance. Exercise-induced pain refers to the acute 
unpleasant sensory or emotional experience which arises from the performance of high 
intensity exercise (Mauger, 2014). Alongside perception of effort, exercise-induced 
pain has also been demonstrated to be an important determinant of endurance 
performance (Astokorki & Mauger, 2016). The relationship between self-efficacy and 
pain is well established, with self-efficacy being associated with superior pain 
tolerance in a variety of contexts  /LUJJ  2¶/HDU\  3HHUGHPDQ YDQ
Laarhoven, Peters, & Evers, 2016). In regards to exercise-induced pain research has 
revealed that both pre-existing and experimentally induced self-efficacy can influence 
DQLQGLYLGXDO¶VSDLQWROHUDQFH(Baker & Kirsch, 1991; Weinberg et al., 1984). These 
studies have suggested that self-efficacy influences pain tolerance through increased 
levels of perceived control, and through the promotion and engagement of more 
adaptive coping strategies.  
Endurance athletes also display greater levels of self-efficacy for pain 
management and tolerance than non-endurance individuals (Johnson, Stewart, 
Humphries, & Chamove, 2012). Importantly, in Johnson et al. (2012) participants 
were exposed to a type of pain (potassium iontophoretic), which is hypothesised not 
to be affected by muscular development, blood flow, and vasomotor activity 
(Benjamin & Helvey, 1963). This means that it is likely that this improved pain 
tolerance is caused by a psychological adaptation, rather than a physiological one. As 
noted by the authors, causality of this relationship was out of the scope of their study, 




Limitations of the Self-Efficacy and Endurance Performance Research 
 Despite the apparent strength of research supporting the relationship between 
self-efficacy and endurance performance, there are several limitations that must be 
considered. These limitations relate to an overreliance on hierarchical and 
unidimensional scales for measuring self-efficacy, a tendency to only investigate self-
efficacy at the between-subject level, and a false assumption of a positive linear 
relationship between self-efficacy and performance.  
 Most studies investigating the self-efficacy ± endurance performance 
relationship has predominately relied on hierarchical measures of self-efficacy (e.g., 
Burke & Jin, 1996; LaGuardia & Labbé;  Okwumbua, 1985). Hierarchical measures 
consist of a series of ascending or descending times or distances and are a common 
approach to self-efficacy measurement in the sports and exercise psychology literature 
(Feltz et al., 2008). Feltz et al. (2008), however, cautioned against an overreliance on 
such scales as it simplifies complex performances. Performance in endurance sport is 
not just about the execution of continuous physical motor skills, but it is also about the 
execution of a variety of technical, logistical, and psychological skills (Taylor, 1995). 
Additionally, whereas such scales can be useful for providing evidence for the link 
between self-efficacy and performance, they often possess limited practical benefit for 
practitioners, coaches, and athletes. For instance, two athletes could both perceive 
themselves not capable of achieving a certain time for a race. For one athlete, this may 
be due to them believing that their training has not been appropriate, whereas the 
second athlete may believe themselves not capable of coping with the exercise-
induced pain. A hierarchical scale would detect that both athletes perceive themselves 
incapable of that time, but it would not be able to highlight the potentially problematic 




 An overreliance on hierarchical scales also often fails to account for the 
multidimensionality of self-efficacy beliefs (Bandura, 1997). Only Martin (2002) 
attempted to account for the multidimensionality of self-efficacy beliefs, through the 
measurement of self-regulatory and training self-efficacy alongside performance self-
efficacy. Taking a more holistic approach to measuring self-efficacy beliefs, will 
likely provide further theoretical and practical information to both researchers and 
practitioners interested in self-efficacy in the endurance sport domain. 
 A second limitation is that the studies investigating the self-efficacy ± 
endurance performance relationship have only examined it at the between-subject 
level. According to several researchers, a focus on self-efficacy at the between-subject 
level, has led to an artificial positive relationship between self-efficacy and 
performance (Sitzmann & Yeo, 2013; Vancouver, 2012; Vancouver & Kendall, 2006). 
Proponents of this claim argue that the effects of self-efficacy on performance are 
relatively null, and that past performances are the key predictor of future performance. 
A meta-analysis by Sitzmann and Yeo (2013), which examined longitudinal studies 
of self-efficacy and performance at the within-subjects level, supported this claim by 
finding that changes in performance had substantial, positive effects on subsequent 
self-efficacy beliefs, but, self-HIILFDF\¶V UHODWLRQVKLp with subsequent performance 
was null after controlling for past performance. Although some research into athletic 
performance has refuted this claim (e.g., Gilson et al., 2012) it still represents a 
potentially problematic area for self-efficacy research. 
A focus on the between-subjects level of analysis in endurance performance 
may be particularly problematic due to the role of physiology in dictating possible 
performances. As discussed previously in the chapter, physiological variables (e.g., 
92PD[ ODFWDWH WKUHVKROGHFRQRP\FDQKHOSVHWD µFHLOLQJ¶RIZKDWDQDWKOHWH LV
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capable of achieving and are likely to be heavily correlated with previous 
performances (Joyner & Coyle, 2008). Although some of the studies have attempted 
to control for physiological variance (e.g., Burke & Jin, 1996 measured maximal 
oxygen consumption), other studies have often utilised physiologically heterogeneous 
groups (e.g., Okuwumbua, 1985). The lack of within-subject analyses makes it 
difficult to draw strong conclusions on the relationship between self-efficacy and 
endurance performance. Longitudinal studies which examine the relationship between 
self-efficacy and endurance performance at the within-subject level, or studies which 
look to use physically homogenous samples at the between-subject level, would help 
provide further evidence for this. 
 A third limitation and related to the reliance on between-subjects level of 
analysis, is the idea that self-efficacy is always beneficial for performance. A growing 
body of research has begun to argue that given certain situational contexts (e.g., 
ambiguous performance feedback), self-efficacy can have a null, or negative effect on 
performance, and that the assumption of a monotonic relationship between self-
efficacy and performance is false (Halper & Vancouver, 2016; Vancouver, 2005; 
Vancouver & Kendall, 2006). Such null or negative effects of self-efficacy on 
performance have been demonstrated in golf putting (Beattie, Fakehy, & Woodman, 
2014), cognitive tasks (Vancouver & Kendall, 2006), and muscular endurance tasks 
(Halper & Vancouver, 2016). Explanations for these negative or null effects are 
largely grounded in Powers¶ (1973) perceptual control theory. According to perceptual 
control theory, when individuals possess high levels of self-efficacy, and performance 
feedback is ambiguous, they are likely to place less effort into the task, as they believe 
that performance is easily achievable (Powers, 1973). Such claims have also received 
support from the self-efficacy literature, with (Ede et al., 2017) demonstrating that 
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lower levels of self-efficacy were associated with superior muscular endurance on a 
plank task, which was hypothesised to occur due to decreases in effort allotment from 
higher self-efficacy individuals.  
 These studies, however, are not without limitations. Several criticisms have 
been levied at the work of Vancouver and colleagues, primarily for using novel tasks 
in which participants lack experience to draw on, and for not measuring self-efficacy 
appropriately (Bandura, 2012). A further aspect to consider, is the potential relevance 
of these findings to the endurance sport domain. A key requirement for these negative 
effects of self-efficacy on performance is a lack of performance feedback. When 
competing in endurance events or sports, however, athletes often have several sources 
of feedback information available to them including: comparisons with other athletes, 
pacers, lap splits, watches, mile markers, and the use of technology (e.g., GPS 
trackers) (Brick et al., 2014). The potential for self-efficacy to have a negative effect 
on endurance performance, therefore remains unclear. An understanding and 
awareness of potential contextual or situational characteristics which may promote 
this, however, is required for a greater understanding of the self-efficacy performance 
relationship. 
Summary of the Chapter, Research Philosophy, and Aims of the Thesis 
 This chapter has provided an overview of the self-efficacy construct and 
discussed the research which has examined self-efficacy and endurance performance. 
Despite several limitations in the current body of research, self-efficacy is likely to 
play an influential role in endurance performance, as evidenced by both the 
observational and experimental research, and the existence of both feasible and 
experimentally supported mechanisms. To progress the understanding of self-efficacy 
and endurance performance, the current thesis aims to address three key areas of 
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research inquiry. In addressing these areas of inquiry, it is necessary to first outline the 
research philosophy which underpins the current thesis.  
 The current thesis was approached from a critical realist perspective. Critical 
realism is a meta-theory of ontology and epistemology that attempts to describe the 
interaction between the natural (i.e., the physical) and the social worlds (Collier, 
1994). Through this awareness of the interactions, individuals can attempt, in part, to 
understand the reality around them. Opposed to positivism which posits that there is a 
singular observable reality, and constructivism which posits that reality is only 
constructed through social discourse, critical realism posits that there exists different 
µOHYHOV¶ RI UHDOLW\ 6RPH RI WKHVH OHYels of reality can be directly viewed (i.e., 
behaviour), whereas others can never truly be viewed, and inquiry must occur from 
alternative methods (e.g., DSHUVRQ¶VOLYHGH[SHULHQFHV&ULWLFDOUHDOLVPLQDGGLWLRQ
focuses on promoting a holistic understanding of constructs or phenomena, and 
attempts to avoid the potential from reductionism which might come from more 
traditional positivist views. Accordingly, within critical realism, behaviour and its 
associated constructs is viewed as a complex ever-changing phenomenon, and that 
while theories can provide us with some understanding, they do not necessarily dictate 
what will happen or occur (i.e., a nomothetic view; Collier 1994; Fletcher, 2017). 
 What do such assumptions therefore mean regarding inquiry into self-efficacy 
in the endurance sport domain? First, it promotes the use of a mixed-methods 
approach. Aligned with its post-positivist assumptions, both qualitative and 
quantitative research methodologies are deemed acceptable within critical realism for 
gaining understanding and knowledge. Second, it promotes attempts to understand 
self-efficacy from a more holistic perspective. Such an endeavour requires considering 
the different levels of reality that self-efficacy may exist at, such as the directly 
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observable (e.g., the behavioural outcomes), and the unobservable (e.g., LQGLYLGXDOV¶
experiences that lead to the formation of self-efficacy). Consequently, the current 
thesis utilises a mixed-methods approach towards investigating self-efficacy, and in 
promoting a holistic understanding of self-efficacy, focuses on three key aspects: 
formation, measurement, and malleability. These three aspects, in turn, represent the 
three aims of this thesis. 
 Regarding the formation of self-efficacy beliefs, the first aim of this thesis is 
to gain an increased understanding and awareness of the specific sources that underpin 
self-efficacy in the endurance performance domain. The sources of self-efficacy as 
proposed by Bandura, represent broad general categories which are meant to be 
applicable to all domains (Bandura, 1997). Additionally, as outlined in this Chapter, 
initial work on identifying the sources of self-efficacy has simply focused on the 
frequency of sources (i.e., Samson, 2014), and not necessarily the key information 
within them. Identifying the specific sources of information which contribute to self-
efficacy, and gaining an understanding of why these might change, would be 
beneficial in the design and delivery of interventions to enhance self-efficacy. This 
aim is examined in Chapter 2, where the sources of self-efficacy are examined using 
a qualitative design employing the use of semi-structured interviews with experienced 
competitive endurance athletes. 
 Regarding the measurement of self-efficacy beliefs, the second aim of this 
thesis relates to developing a valid measure of self-efficacy for endurance sport and 
endurance performance. As evidenced throughout this Chapter, there are several 
measurement issues relating to self-efficacy, and there is a lack of suitable quantitative 
measures of self-efficacy for endurance sport. The development and validation of such 
measurement techniques also allows the further testing and refinement of theory, 
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which acts as a key outcome in research which is approached from a critical realist 
perspective.  Additionally, such a new measurement would be beneficial as it could 
provide further practical implications for the design and delivery of self-efficacy 
interventions, as well as allowing further exploration of both the theoretical 
determinants (e.g., the sources of self-efficacy, task difficulty) and outcomes (e.g., 
perception of effort, coping, performance) of self-efficacy beliefs. This aim is 
examined in Chapter 3, where utilising a multi-study approach, the psychometric 
development and initial validation of a non-hierarchical scale of endurance self-
efficacy is presented.  
 Regarding the malleability of self-efficacy, the third aim of this thesis relates 
to investigating how self-efficacy may be changed and altered. As discussed in this 
Chapter, there are several factors which may cause changes and alterations to self-
efficacy. Proximal sources of self-efficacy that athletes may experience while 
performing (e.g., perception of effort) and perceptions of task difficulty may influence 
them. Although some research has begun to explore how perceptions of task difficulty 
may influence self-efficacy (e.g., Sides, Chow, & Tenenbaum, 2017), there is still a 
lack of understanding of how changes in perceived task difficulty in well-known tasks 
may lead to changes in self-efficacy. This aim is examined in Chapter 4, where 
utilising an experimental repeated-measures design, the effects of an unknown change 
in task difficulty on self-efficacy and attributions are examined in experienced 
distance runners. In further extending the third aim of this thesis, the effects of two 
brief psychological interventions on self-efficacy are examined in Chapter 5. Utilising 
pre-post randomised control trial, the effects of a motivational self-talk and 
implementation intentions intervention on self-efficacy, coping, and endurance 
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Objectives: Endurance athletes draw on several sources of self-efficacy, but there is a 
limited understanding of what information within these sources specifically 
contributes towards self-efficacy. An increased understanding and awareness of the 
sources of self-efficacy for endurance performance would allow the design and 
delivery of more effective self-efficacy interventions. The aim of the current study was 
to identify sources of self-efficacy specific to the endurance sport domain. Method: 
Semi-structured interviews were conducted with twelve experienced competitive 
endurance athletes who had been competing in their endurance sport for an average of 
12.2 ± 6.25 years. Interviews were recorded, transcribed verbatim, and analysed using 
deductive thematic analysis. Results: Past performance experiences, physiological 
states, social/verbal persuasions and emotional states were generated as initial themes. 
Within these themes, six sub-themes were identified: cumulative experiences, 
challenge and adversity, physical familiarity, social support, self-talk, and doubt and 
worry.  Conclusions: Our results indicate that endurance athletes make use of several 
sources of self-efficacy in the formation and maintenance of their self-efficacy beliefs. 
Specifically, the culmination of experiences, experiences of overcoming challenge and 
adversity, and a sense of physical familiarity appeared to key sources in the endurance 








Given the positive relationship between self-efficacy and endurance performance that 
was outlined in Chapter 1, the possession of robust and accurate self-efficacy beliefs 
is likely to be a desired outcome in endurance athletes. To achieve this, it is necessary 
to gain a greater understanding of the formation and maintenance of self-efficacy 
beliefs.  
The Sources of Self-Efficacy 
Self-efficacy beliefs are generated through a series of cognitive processes 
involving the selection, interpretation, and integration of several sources of 
information (Bandura, 1997; Maddux, 1995). $QLQGLYLGXDO¶VH[SHULHQFHVDQGVXFFHVV
are hypothesised to be the most powerful source of self-efficacy information (Bandura, 
1997). If these past experiences are perceived to have been successes, this will result 
in an increase in self-efficacy, whereas if past experiences are perceived to have been 
failures, this will undermine self-efficacy. Factors such as task difficulty, external 
support, and occurrences of failure can all contribute to the efficacy value assigned to 
a past performance (Bandura, 1997). Research has consistently found that past 
performance experiences is one of the most cited sources of self-efficacy in sporting 
settings (Chase, Feltz, & Lirgg, 2003; Samson, 2014). 
Vicarious influences are another source of self-efficacy information, and these 
are based around learning and modelling from others. Watching someone persevere 
with a difficult task can help develop self-efficacy towards this task, if the observer 
feels the person they are watching, the modeller, is like them (i.e., sex, skill level, age) 
(Bandura, 1997).  This can have implications relating to pacing in endurance events, 
where individuals may choose to make decisions based on how others around them 
are performing (Corbett, Barwood, Ouzounoglou, Thelwell, & Dicks, 2012).  
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Social and verbal persuasions act as a third source of self-efficacy. These can 
represent feedback and support from coaches and training partners, expectations from 
others, and self-talk. In regards to the appraisal of verbal persuasion as a source, the 
expertise and credibility of the provider, the framing of the performance feedback and 
the degree of disparity between what is said and the individuals own beliefs regarding 
their capabilities are all influential factors (Bandura, 1997; Stoate, Wulf, & 
Lewthwaite, 2012).  
Physiological states refer to feelings of strength, arousal, pain, fitness, and 
fatigue that are cognitively appraised by individuals to ascertain their ability to 
successfully meet the task at hand. Bandura (1997) hypothesised that the more 
physically demanding a task, the greater the contribution towards self-efficacy that 
physiological states would make. This hypothesis has received some support as 
distance runners preparing for a marathon cited physiological states most often 
(Samson, 2014), and physiological states have been infrequently discussed in research 
examining the sources of self-efficacy in less physically demanding sports such as golf 
(Valiante & Morris, 2013).  
The last proposed source of self-HIILFDF\UHODWHVWRDQLQGLYLGXDO¶VSHUFHSWLRQV
of their emotional states. Similarly, to physiological states, individuals appraise and 
interpret their emotional state and they consider how this relates to their experiences. 
Self-efficacy beliefs are often enhanced through positive emotions and decreased 
through negative emotional states (Kavanagh & Bower, 1985; Martin & Gill, 2002). 
In an endurance context, the experience of positive emotions, such as feelings of 
happiness, excitement and calmness have been linked with increased levels of self-
efficacy in road wheelchair racing (Martin, 2002). It is difficult, however, to ascertain 
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whether these positive emotions were a determinant of the self-efficacy beliefs or an 
outcome (Martin, 2002).   
Alongside these sources of self-efficacy, it is also necessary to consider 
research which has examined sources of sport-confidence. The sport-confidence 
model was proposed by Vealey (1986), in response to the need for sport specific 
models of self-confidence. Sport-confidence differs from self-efficacy in that it 
represents a more general sense of confidence (e.g., I am a confident athlete) as 
opposed to being related to a specific task (e.g., I am confident in my ability to do well 
in this race). Vealey et al. (1998), through a series of studies with high school and 
collegiate athletes, identified nine sources of sport-confidence. Similarly, Hays et al. 
(2007) also identified nine sources of sport-FRQILGHQFH LQ µ:RUOG &ODVV¶ DWKOHWHV. 
Several of the sources identified by Vealey and Hays demonstrate an overlap with 
%DQGXUD¶VVRXUFHVRIVHOI-efficacy, most likely because self-efficacy was used as the 
basis for sport-confidence. For inVWDQFH³FRDFKHV¶OHDGHUVKLS´³VRFLDOVXSSRUW´DQG
³FRDFKLQJ´DOOFDQEHFRQVLGHUHGSDUWRIWKHVRFLDODQGYHUEDOSHUVXDVLRQVVRXUFH)HOW]
et al., 2008). Several of the sources identified, however, did not appear to fit into any 
of the proposed sources. )RULQVWDQFH+D\VHWDOLGHQWLILHGDVRXUFHRI³LQQDWH
DELOLW\´ ZKLFK UHIHUUHG WR DQ DWKOHWH¶V EHOLHI WKDW WKH\ KDG EHHQ ERUQ ZLWK FHUWDLQ
positive characteristic that benefitted them in their sport. Whereas such a finding may 
at first appear to indicate the existence of further sources not identified by Bandura 
(1997), what it instead may represent is an example of the appraisal and attributional 
processes which accompany the formation of self-efficacy beliefs. The belief in 
³LQQDWHDELOLW\´PD\be a way for athletes to attribute their performances to internal, 
stable, and uncontrollable causes, which has been previously demonstrated to lead to 
increases in self-efficacy (Gernigon & Delloye, 2003). These findings help 
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demonstrate the need to not only understand what information contributes to self-
efficacy beliefs, but also why and how this information may contribute. 
Although there are likely to be similarities in the sources of self-efficacy across 
the sporting domain, such as the importance of training, coaching, and previous 
winning experience, there is also likely to be substantial variation in both the salience 
of the sources, and the information within these sources that contribute to self-efficacy 
(Feltz et al., 20 )RU LQVWDQFH WKH VRXUFH RI ³SK\VLRORJLFDO VWDWHV´ PD\ KDYH
increased salience for more physically demanding sports such as distance running, 
compared to less physically demanding sports such as archery. The only study to date 
to examine the sources of self-efficacy in an endurance sport context is by Samson 
(2014), who investigated the sources of self-efficacy in a group of distance runners 
who were engaging in a training program for an upcoming marathon. Physiological 
states, verbal and social persuasions, and past performance experiences were the three 
most frequently cited sources of self-efficacy for the athletes. Whereas the study 
helped to identify the salience of the different sources and provided further evidence 
that athletes draw on a range of sources, it did not identify what information within 
these sources contributes towards self-efficacy, and also how and why this may occur. 
Identification of the sources of self-efficacy beliefs in the endurance sport would be 
an important step in the development and delivery of self-efficacy interventions (Short 
& Ross-Stewart, 2009). 
In line with the first aim of this thesis, the current study sets out to investigate 
the sources of self-efficacy in the endurance sport domain. Specifically, three research 
questions are proposed:  
1. What is the salience of the different sources in the endurance sport domain?  
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2. What specific information within these sources contributes towards self-
efficacy for the endurance sport domain?  
3. How and why does this information contribute to self-efficacy beliefs for the 
endurance sport domain? 
Method 
Research Philosophy 
The current study was approached from a critical realist perspective. Central 
to critical realism is that ontology is not reducible to epistemology, and that human 
knowledge only captures a small part of a deeper reality (Fletcher, 2017). As opposed 
to positivist or constructivist perspectives, critical realism treats the world as theory-
laden, but not theory-determined (Fletcher, 2017). Those who adopt a critical realist 
SHUVSHFWLYHFDQJDLQNQRZOHGJHµLQWHUPVRIWKHRULHVZKLFKFan be more or less truth 
OLNH¶ (Danermark, Ekstrom, Jakobsen, & Karlsson, 2001, p. 10). Given the current 
VWXG\¶VIRFXVRQ%DQGXUD¶VVRFLDO-cognitive theory (Bandura, 2001), critical realism 
was deemed an appropriate perspective.  
Research Design 
The current study employed a qualitative design, using semi-structured 
interviews for data collection. Semi-structured interviews help provide an 
XQGHUVWDQGLQJRIDQ LQGLYLGXDO¶VSHUFHSWLRQVDQGexperiences and allow a more in-
depth investigation of these than can be achieved in focus group settings. Given that 
the sources of self-HIILFDF\ DUH SUHGRPLQDWHO\ UHSUHVHQWHG E\ DQ LQGLYLGXDO¶V
perceptions (e.g., physiological states) or their experiences (e.g., past performance 
experiences), this provided a justification for the use of semi-structured interviews 
(Bandura, 1997). Semi-structured interviews have been successfully used previously 
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to identify sources of self-efficacy in academic (Britner & Pajares, 2006) and sporting 
contexts (Samson, 2014; Valiante & Morris, 2013) as well. 
Participants 
Following university ethical approval, twelve experienced competitive 
endurance athletes (seven males, five females) were recruited for the study. 
Participants were recruited through prior completion of an online survey (n = 5), social 
media (n = 5) and from emails (n = 2). Four endurance sports were represented: 
distance running (n= 4), triathlon (n = 4) swimming (n = 2) and cycling (n = 2). 
Eligibility criteria for the study required participants to have been competing in an 
endurance sport for at least five years, to have completed at least two competitive 
events, races or competitions over the previous year, and to be currently training at 
least three times week. Participants had a mean age of 40.76 ± 12.25 years, had been 
competing in their chosen endurance sport for an average of 12.2 ± 6.25 years, and 
trained for 11.58 ± 2.81 hours a week. Seven of the participants were age-group 
competitors, three were club level athletes, and two were current age record holders. 
Interview Protocol Development 
The first stage in the development of the interview protocol was to consult 
previous research which had investigated the sources of self-efficacy using a 
qualitative approach (Britner & Pajares, 2006; Samson, 2014; Valiante & Morris, 
2013). Examination of the interview protocols used in these studies revealed a 
common pattern of asking participants for their confidence in the specific domain 
being investigated, and then exploring the SDUWLFLSDQW¶V rationale for the score that they 
gave, using the sources of self-efficacy as follow up questions. A similar approach 
was therefore adopted for the current study.  
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 In line with the recommendations of Marshall and Rossman (2014), initial 
questions in the interview were designed to access descriptive information before 
addressing questions specific to the study. During these initial questions, participants 
were also encouraged to discuss why they had taken up their endurance sports, their 
reasons for taking part, and what they enjoyed about it. Following this, participants 
were asked to rate the confidence they had in their abilities to perform well in their 
endurance sport on a scale of 0 (no confidence at all) to 100 (completely confident). 
Participants were asked why they gave the confidence rating that they did. The semi-
structured questions then focused around the five sources of self-efficacy. Examples 
RITXHVWLRQVXVHGZHUH³7RZKDWH[WHQWGR\RXWKLQN\RXUSDVWH[SHULHQFHVFRQWULEXWH
WR\RXU FRQILGHQFH UDWLQJ"´³$UH WKHUH DQ\SHRSOHZKR LQIOXHQFH \RXU FRQILGHQFH
UDWLQJ"´ ³+RZ GRHV KRZ \RX IHHO SK\VLFDOO\ FRQWULEXWH Wowards your confidence 
rating?´ After the discussion on the proposed sources of self-efficacy, participants 
were also asked if there were any other factors that influenced their belief in 
themselves.  For those participants who reported a lower level of self-efficacy in their 
own abilitLHVWKH\ZHUHDVNHGDQDGGLWLRQDOTXHVWLRQ³:KDWZRXOGQHHGWRRFFXUIRU
\RXUFRQILGHQFHUDWLQJWRLQFUHDVH"´,QOLQHZLWKTXDOLWDWLYHSUDFWLFHRSHQUDWKHUWKDQ
closed questions were used to encourage elaboration (Marshall & Rossman, 2014). 
The interview protocol was piloted with two endurance athletes, who gave feedback 
and comments on the clarity of questions. Potentially leading questions were rephrased 
and additional information explaining the confidence rating were added. The full 
interview protocol is in Appendix B. 
Procedure 
Prior to the start of the interviews all participants provided informed written 
consent. Ten of the 12 interviews were conducted through either phone (n = 4) or 
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Skype calls (n = 6), the other two interviews were conducted in person at the lead 
researchers University Department office. Although some disadvantages of Skype 
interviewing have been noted in the literature (e.g., missing social cues, technical 
issues), the advantages of online interviews (e.g.,, allowing contact with 
geographically distant participants) are established (Sparkes & Smith, 2009). The 
beginning of the interview was spent establishing guidelines, and what to expect in 
terms of questions. Participants were also told that they would receive a copy of the 
interview transcript to check for accuracy. All interviews were carried out by the lead 
researcher and recorded by a Dictaphone. The lead researcher took notes throughout 
the interview in order to ensure adequate pacing, and to highlight areas for further 
probing. 
Recordings were transcribed verbatim. Interview length ranged from 35 to 52 
minutes. All transcripts were proofread and checked for accuracy by the lead 
investigator. Only minor discrepancies related to misheard geographical place names 
were reported by participants checking for accuracy. This transcription process 
generated 120 pages of single-spaced text. 
Analysis 
Analysis was carried out using Nvivo software (Version 10) using a deductive 
thematic analysis that involved six phases: familiarisation with data (reading and re-
reading the data, noting initial ideas); generating the initial codes (identifying the 
proposed sources of self-efficacy, collating data relevant to each source); searching 
for themes (collating codes into potential themes, gathering all data relevant to each 
potential theme); reviewing themes (checking if the themes work across participants 
and endurance sports); defining and naming themes (refining specifics of each theme 
and sub-theme, generating clear definitions and names for each sub-theme, generating 
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clear inclusion and exclusion criteria); and producing the results (selecting illustrative 
extract examples, relating the analysis to the research questions and the theoretical 
background; Braun & Clarke, 2006). Each sub-theme was judged to capture 
³VRPHWKLQJ LPSRUWDQW DERXW the data in relation to the research question(s), and 
UHSUHVHQWVVRPHOHYHORISDWWHUQHGUHVSRQVHRUPHDQLQJZLWKLQWKHGDWDVHW´%UDXQ	
Clarke, 2006, p. 82). Deductive thematic analysis was chosen as the current study had 
clear theoretical links (socio-cognitive and self-efficacy theory), was approached from 
a critical realist perspective, and the research questions pertained to the a priori 
established sources of self-efficacy (Bandura, 1997). Thematic analysis was also 
deemed suitable as the research questions related to the sources of self-efficacy across 
endurance sport, and thematic analysis allows for an understanding of patterns across 
individuals (Braun & Clarke, 2006). 
To help promote trustworthy and credible data, several procedures were 
carried out by the research team. First, throughout the analysis process, an audit trail 
was kept by the lead researcher in the Nvivo program. This audit trail detailed 
information pertaining to how and why raw information was coded, and also 
information pertaining to the generation of themes. This process helped encourage 
greater levels of reflection and promoted a consistent logical approach to the analysis. 
Second, a process of critical dialogue between the lead researcher and other members 
of the research team was employed. The purpose of this critical dialogue was to 
encourage reflection upon, and exploration of, the different interpretations of the 
transcribed data (Smith & McGannon, 2018). This process led to the refinement of 
several of the themes. Third, to promote resonance in the work, illustrative quotes are 
provided in the results section, to enable readers to interpret the data in the most 




Past performance experiences, physiological states, social and verbal 
persuasions, and emotional states were identified as themes, and six sub-themes within 
WKHVH IRXU WKHPHV ZHUH LGHQWLILHG IURP WKHDQDO\VLV µ&XPXODWLYH H[SHULHQFHV¶ DQG 
µFKDOOHQJH DQG DGYHUVLW\¶ ZHUH LGHQWLILHG DV VXE-themes in the theme of past 
performance experiences. A sub-WKHPHQDPHG µSK\VLFDO IDPLOLDULW\¶ZDV LGHQWLILHG
drawing from both past performance experiences and physiological states. From social 
and verbal persuasions, two sub-WKHPHVZHUH LGHQWLILHG µVRFLDO VXSSRUW¶ DQG µVHOI-
WDON¶ 2QH VXE-WKHPH ZDV LGHQWLILHG IURP HPRWLRQDO VWDWHV ZKLFK ZDV µGRXEW DQG
ZRUU\¶1RWKHPHZDVLGHQWLILHGIRUYLFDULRXVLQIOXHQFHV7KHWKHPHVDQGWKHLUVXE-








Essence of theme 
(Bandura, 1997) 




Any references to the 
DWKOHWHV¶SDVW
experiences in their 
endurance sport. This 
included experiences 





Experiences build on each other 
in helping to provide an 
accurate and stable framework 





Experiences of encountering 
and/or overcoming challenges 
and adversity. 
 
Physiological States Any references to 







awareness of what their body 
should be feeling, when 
engaging in their endurance 
sport and what this meant 
regarding their capabilities. 
Social/Verbal 
Persuasions 
Any references made 
about encouragement 
and/or support 
received from either 
others or oneself.   
 
Social Support 
Support received from both 
sporting related and non-
sporting related others. 
 
Self-talk 
Attempts made to enhance 
perceived capability using self-
talk 
Emotional States Any references to 





Sense of worry and doubt over 
performance ability both prior 







Past Performance Experiences 
Past performance experiences were described as a powerful source of self-
efficacy. The athletes talked about how their experiences in training and in 
competitions, races, and events contributed towards their self-efficacy. Past 
SHUIRUPDQFHH[SHULHQFHVZHUHWKHFRUHµIUDPHZRUN¶RIWKHLUVHOI-efficacy beliefs as it 
gave them clear examples and reference points of what they were capable of achieving. 
The training process was also mentioned, as participants felt that their confidence in 
their own abilities arose from knowing that what they completed in training could be 
translated to more competitive environments. Within past performance experiences 
the first sub-theme that was identified was cumulative experiences.     
Cumulative experiences.  Rather than focusing on one event or success, the 
endurance athletes drew on the volume and consistency of their experiences and 
successes. This focus had led to a gradual increase in self-efficacy over time, with each 
new event and experience adding to the already existing framework of experiences. 
R1, a distance runner, described this occurrence:  
I think its gradually increased over time - as I've increased the distance... so I've 
done 10 mile runs and 10k runs, and then you're thinking well I'll do a half-
marathon and I think with each race you gain more confidence. 
 This culmination of experiences and successes enabled endurance athletes to 
gain an accurate awareness of their own performance capabilities. S1, a marathon 
swimmer, described this process when discussing one of their most difficult swims: 
,GLGQ¶W MXPSLQ LPPHGLDWHO\DQGVD\ ,ZDVJRLQJ to swim the channel, or I am 
going to swim round {redacted}, which I did last year, which is 44 miles. I 
incrementally increased year upon year. As I could push the boundaries out of what 






 Further support for the role of cumulative experiences in helping raise self-
efficacy was provided by T3, a triathlete, who discussed having a low level of self-
efficacy in their own ability. When asked what would help raise this, they commented:  
I think for that confidence to increase is just a matter of time, and just a matter of 
competing more at half ironman distance or stepping up to full ironman distance. I 
WKLQNLWLVDPDWWHU«MXVWDPDWWHURIWLPH7KHVKHHUQXPEHURIUDFHV 
Challenge and adversity. In addition to the volume and consistency of 
experiences, the second sub-theme identified centred on the experiences of having 
persevered and/or worked through challenging or adverse situations. The role and 
importance of these experiences was raised by T2, a triathlete:  
So I think in triathlon you can draw on races that have been hard or times that you 
have struggled and knowing that you have overcome them and managed to finish 
it, or do better than you think anyway - so I think those experiences definitely, 
definitely are really important. 
Several of the endurance athletes also mentioned drawing on experiences of 
overcoming adversity from outside the endurance sport domain. This included 
experiences in other sports and exercise settings, but also other non-exercise related 
experiences including childbirth, bereavement, and redundancy from work. Each of 
the experiences helped provide the athletes with an understanding of their own coping 
capabilities. T4, a triathlete, discussed how their experiences as a multi-sport athlete 





well. You know I know how to push through these things ... You know softball and 
EDVNHWEDOO DUHQ¶W TXLWH WULDWKORQ EXW \RX VWLOO KDYH FRQILGHQFH LQ \RXU DWKOHWLF
DELOLW\6D\HYHQWKRXJKLW¶VQRWIURPHQGXUDQFHVSRUWSHr sé, knowing that you can 
push through difficulties, issues and negative aspects from softball and basketball, 
WKDW¶VZKDW¶VKHOSHG 
Physiological States 
 Physiological states were also discussed as a powerful source of self-efficacy. 
The athletes described both the sensations they feel when taking part in their endurance 
sport (e.g., pain, fatigue, cramping) but also those which occur more chronically, such 
as the sensations felt in the build up to an event. The athletes reinforced that how their 
body was feeling was an important factor in their perceived capability for what they 
were about to engage in. To guide this process, the athletes described comparing their 
current sensations to those that they had experienced previously. These points helped 
form the basis of the sub-theme of physical familiarity.  
 Physical familiarity. When performing in their endurance sport the endurance 
athletes were constantly engaged in an appraisal process of their physical sensations 
(e.g., SDLQGLVFRPIRUWIDWLJXHH[HUWLRQ7KLVDSSUDLVDOZDVEDVHGRQDQDWKOHWH¶VRZQ
prior experience of knowing what their body should be feeling and a knowledge of the 
work required to complete their task. Therefore, it represented a combination between 
the sources of past performance experiences and physiological states. Dissonance 
between the perceived and the expected could result in a lowering of self-efficacy, as 
it could suggest that the athlete was not capable of meeting the demands of the task or 





I'm kind of very, very aware of feelings within my own body - in terms of what 
feels right and what feels wrong. What feels bad and what feels good. I do know if 
that I get to 1k or 2k in a 5k race, and I feel like I'm running through treacle already 
it's probably not going to be a good result. 
 In comparison, congruence between the current sensation and the expected 
sensation ensured that self-efficacy remain unchanged even when faced with 
µQHJDWLYH¶ SK\VLRORJLFDO VHQVDWLRQV DV SDLQ IDWLJXH DQG H[HUWLRQ 6 D PDUDWKRQ
swimmer, spoke about the sensations of pain that they often encountered during long 
swimming events: 
I know that for example after about 8 hours the biceps of my arms get really sore 
and I know that after 9 hours I would have swum through it. So when I get to that 
point, I say to myself you can just keep going you know this is going to go, and you 
just keep doing it. 
Verbal and Social Persuasions 
 Verbal and social persuasions were described as playing an important role in 
the reinforcement of efficacy beliefs by the endurance athletes. Verbal and social 
persuasions were most impactful following a successful experience, as it helped 
reinforce that experience for the athlete. The athletes also described the use of self-
talk as a method of reinforcing their own perceived capabilities. 
             Social support. Endurance athletes drew social support from both domain 
specific sources (coaches/training partners) but also from friends and family. For 
those athletes who trained with coaches or training partners, the perceived credibility 




reinforcement of efficacy beliefs. T4 recalled the support they received from their 
coach and training partner before a major event: 
Having the girl I train with and my coach telling me that I'm the fittest I've ever 
EHHQWKDW³,W
V\RXUGD\- *RDQGGRLWDQGVKRZXVZKDW\RXFDQGR´$QGZKHQ
you know that someone of that ability is saying that to you - then you know that 
you can do it... and it kind of gives you the belief that you can do it 
As well as reinforcing existing self-efficacy beliefs, verbal persuasions were 
also beneficial in challenging an athlete¶V own conceptions of their ability. T2 
discussed how their coach encouraged them to alter their belief on what they can do, 





by showing me that I can do it. 
 Outside of coaches, training partners and significant others were also an 
important source of verbal persuasion. C2 raised the importance of verbal 
confirmation from their training partners and girlfriend: 
I would say listening to the people who I train with and the listening to my girlfriend 
it does affect me. It affects me in a posLWLYHZD\EHFDXVHLW¶VJLYHQPHDQXSOLIWDQG
LISHRSOHFDQVHHLWLQPHWKHQ,WKLQNWKDW¶VJRWWREHWKHUHREYLRXVO\WKDWUHLQIRUFHV
the positive feelings of I can. 
Self-talk. Self-WDON ZDV SULPDULO\ XVHG WR KHOS UHLQIRUFH DQ LQGLYLGXDO¶V




in difficult or challenging situations. C1, a cyclist, mentioned how self-talk was 
important for reaffirming their ability during difficult periods in a race: 
There always is that VRUWRIFRQIOLFWLQ\RXURZQPLQG«ZKHQWKHUDFHLVKDUG\RX
WU\WRWHOO\RXUVHOIµLW¶VJRLQJWRJHWHDVLHU¶RUµ,FDQSXVKWKURXJKWKLV¶,¶YHJRQH
KDUGHU,¶YHJRQHKDUGHU 
The type of self-talk (instructional/motivational) used also changed based on 
the situation. When athletes believed they were capable of performing well in a 
situation, self-talk was more likely to become positive and confirmatory, reinforcing 
the current experiences. Conversely, in situations where an athlete may have low self-
efficacy (for example the swimming component of a triathlon) athletes instead often 
adopted motivational self-talk. T3, a triathlete, raised how the type of self-talk varied 
during triathlon:  
,W¶VYHU\PXFKVLWXDWLRQDOEDVHG,IIRUH[DPSOH,¶PVZLPPLQJPy swimming is 
my weakest discipline so particularly in open water I consider myself very 
inexperienced as an open water swimmer so I will be trying to give myself 
motivation, remind myself of the technique, remind myself of the bigger picture 
rather than actually allowing the self-doubt, the negativity to creep in. Whereas 
VRPHWKLQJOLNHF\FOLQJ,¶YHJRWDPXFKEHWWHUXQGHUVWDQGLQJRIZKDWP\F\FOLQJ
abilities are and what my limits are. Again, under those circumstances I talk to 
myself much less. But when ,GRLW¶VPRUHDURXQG³<HDKWKLVLVDUHDOO\TXLFNULGH´
RU³WKLQJVDUHJRLQJZHOO´ 
Emotional States 
 Although the athletes felt that both positive and negative emotions were 
constant in their endurance sport, they felt that these did not contribute significantly 




and worry were identified as a sub-theme in relation to the feelings of the athletes prior 
to an important competition, race or event.   
Doubt and worry.  Doubt and worry primarily occurred when athletes were 
attempting to push the boundaries of their own performance, as they did not have the 
prior experience of success to draw on. These sensations of anxiety could in turn 
influence self-efficacy beliefs. T1, a triathlete who was making the change from 
Olympic triathlon to Ironman triathlon, remarked on this feeling:  
Its inexperience right, I haven't biked 180 Km ever, which is the bike portion of the 
race, and it gets me a bit worried sometimes. Running a marathon as well like it is 
just sort of, running a marathon is like this huge social thing whatever, it is a bit 
ZRUU\LQJ« 
 However, doubt and worry were not always regarded as a negative. In 
comparison, many of the athletes felt that the sensations of doubt and worry they 
experienced led to better levels of preparation and performance. R3, discussed this: 
In my view you need to have that bit of doubt, that bit of doubt you see keeps you 
on edge, keeps you sharp, it keeps you just at the sweet spot, that you know for 
example in a full marathon you know you have got to prep. You know what you 
have got to take on, you know you got to fuel properly, you know you have got to 
do all your things that prepare. Being cavalier about it leads to too many things that 
could go wrong. 
Discussion 
This study investigated the sources of self-efficacy in endurance athletes. In 
line with previous research (Samson, 2014), the findings highlighted that endurance 




efficacy beliefs, past performance experiences, physiological states, social and verbal 
persuasions, and emotional states. Within these sources, cumulative experiences, 
challenge and adversity, physiological familiarity, social support, self-talk, and doubt 
and worry were identified as sub-themes. No consistent theme was identified for 
vicarious experiences. 
Past performance experiences were identified as the key source of self-efficacy 
for the endurance athletes in the current study. This finding is in line with both theory 
(Bandura, 1997; Maddux, 1995) and prior research (Feltz et al., 2008; Valiante & 
Morris, 2013), which has established past performance experiences as being the most 
powerful source of self-efficacy. Singular dramatic experiences have been suggested 
to be a key factor in the formation of efficacy beliefs (Ericsson & Anders, 2006) but 
in the current study the athletes alluded more to both the volume and consistency of 
their own experiences. These cumulative experiences helped provide the athletes with 
a clear understanding of their own capabilities, which resulted in gradual increases in 
self-efficacy over time. This gradual increase in self-efficacy may also result from the 
perceptual and physiological adaptions which occur over time due to training. Future 
researchers which examine the relationship between self-efficacy and 
perceptual/physiological adaptations from training is warranted. 
Experiences of challenge or adversity was also identified as a central source of 
self-efficacy. Bandura (1997) claimed that successes that occurred despite difficulties 
and adversity would contribute more towards self-efficacy than success that came 
without difficulty. Although the majority of the athletes drew on experiences from 
within the endurance sport domain, several also discussed drawing on experiences 
from other non-sporting related domains. Self-efficacy theory hypothesises that 




contributor towards self-efficacy (Bandura, 1997), but, as the present study clearly 
demonstrates, other non-domain experiences can also contribute. This contribution 
from non-domain experiences is likely to occur when individuals are able to identify 
shared subskills between the experiences (Bandura, 1997). Specifically, this focus on 
adversity related experiences may be related to coping self-efficacy. Coping self-
efficacy is hypothesised to be more generalizable than other forms of self-efficacy 
(Bandura, 2002; Chesney et al., 2006), where if an individual believes they can utilise 
various coping skills when faced with stressors, this belief is likely to generalise across 
domains. Caution must be taken, however, when considering the role of adversity 
related experiences in helping form self-efficacy beliefs. Overcoming adversity has 
been suggested to lead to positive improvements in several psychological constructs 
(Sarkar, Fletcher, & Brown, 2015), but it may also be that the reason for overcoming 
the adversity was the presence of initial constructs, such as self-efficacy (Savage, 
Collins, & Cruickshank, 2017). Therefore, it may be that adversity related experiences 
help reinforce self-efficacy beliefs, rather than create new ones, and only individuals 
who already possess robust self-efficacy beliefs may be successful. 
Previous researchers have examined the role of physiological states has largely 
focused on perceptions before an event (Chase, Feltz, & Lirgg, 2003; Samson, 2014). 
In the current study, however, physiological states were predominately mentioned in 
relation to performing the task itself. Rather than a discussion on particular states or 
sensations, what was identified from the analysis was a concept of constant physical 
appraisal. This constant appraisal of current physiological states represents what is 
knoZQDVDµSUR[LPDO¶VRXUFHRIVHOI-efficacy (Maddux, 1995). Proximal sources of 
self-efficacy are immediate and current sources that inform perceived capabilities 




between the current sensations (proximal) and the expected sensations which were 
EDVHGRQSUHYLRXVH[SHULHQFHV7KHVHSUHYLRXVH[SHULHQFHVLQWXUQUHSUHVHQWDµGLVWDO¶
source of self-efficacy. Distal sources are those based on experiences and information 
received in the past. This concept of physical familiarity, and its drawing together of 
physiological states and past performance experiences also reinforces the theoretical 
prediction that the sources of self-efficacy are inter-correlated (Bandura, 1997). The 
relationship between distal and proximal sources of self-efficacy has, surprisingly, not 
received much explicit attention in the self-efficacy literature (Maddux, 1995). In 
comparison, this monitoring of the current physiological state (interoception) and the 
appraisal between current physical sensations and expected sensations has been 
highlighted and documented in several areas of research relating to endurance 
performance (Brick, MacIntyre, & Campbell, 2016; Tucker, 2009). Research has not, 
until this study, explicitly linked this process to self-efficacy. Given that this process 
can provide individuals with an understanding of their current progress towards a task 
and their capabilities for achieving this, it is likely to directly influence self-efficacy. 
Severe dissonance might lead to individuals perceiving that they do not possess the 
capabilities to achieve their goals and therefore they might disengage from the task. 
Evidence comes from research into ultramarathons where unexpected pain at early 
stages was one of the most significant predictors of withdrawal from the event 
(Hoffman & Fogard, 2011). Possession of a high level of self-efficacy, however, may 
help counteract this as it could encourage greater levels of perseverance and the 
engagement of coping strategies for longer periods of time (Bueno et al., 2008; Feltz 
et al., 2008). 
 Social support and verbal encouragement have been previously demonstrated 




current results support this. Central to the role of social support and verbal 
encouragement were both the perceived expertise of the provider and the relationship 
with the athlete. These two mediating factors have also been supported by prior 
research into self-efficacy (Valiante & Morris, 2013) and social support (Rees & 
Freeman, 2007). Self-talk was also identified as a key source of self-efficacy. This 
finding links with prior research which has demonstrated that both distance runners 
(Samson, 2014) and professional golfers (Valiante & Morris, 2013) make use of self-
talk to help maintain their efficacy beliefs.  
Emotional states were not as widely discussed as the other sources of self-
efficacy, with only worry and nerves emerging as a consistent sub-theme. This result 
is not entirely surprising, as other researchers have often failed to demonstrate a clear 
impact of emotional states on self-efficacy (Samson, 2014; Valiante & Morris, 2013). 
This, however, does not mean that emotional experiences are not present in endurance 
performance, but rather that how they contribute to self-efficacy remains unclear. It 
has been argued that emotional states may better be understood as a moderating factor 
on the relationship between past performance experiences and self-efficacy rather than 
existing as a standalone source (Feltz et al., 2008; Maddux, 1995). 
Although some athletes discussed making comparisons with other competitors, 
no consistent themes were identified within the source of vicarious influences. Other 
research has also often failed to find an impact of vicarious influences on self-efficacy 
in experienced athletes (Samson, 2014; Valiante & Morris, 2013). This may be 
because vicarious influences are hypothesised to contribute most to self-efficacy when 
individuals are first engaging in a behaviour, as they lack suitable past experiences to 





 From these findings the current study offers several theoretical 
implications. First, it provides a novel model of the sources of self-efficacy in 
endurance athletes. Compared to other models of sources seen in the sporting domain 
(e.g., Chase et al., 2003; Feltz et al., 2008), the current model focuses on four sources 
of self-efficacy (previous experiences, physiological states, verbal and social 
persuasions, and emotional states). Additionally, within this model, the sources of self-
efficacy are not distinct entities as is often represented in the self-efficacy literature 
(Bandura, 1997). Rather, these sources are intertwined together, with their 
contribution to self-efficacy coming from their interaction together. A clear example 
RI WKLV LQWHUDFWLRQ ZDV WKH LGHQWLILHG WKHPH RI SK\VLFDO IDPLOLDULW\ $Q DWKOHWH¶V
interpretation of their physical state was guided largely by their past performance 
experiences (i.e., what they had felt previously). This interaction between the sources 
of self-efficacy, while appearing logical, has not been previously demonstrated in the 
research literature and therefore demonstrates a novel aspect of the current research. 
It may therefore be worthwhile for researchers to begin to move away from 
considering the sources of self-HIILFDF\DVµGLVWLQFW¶HQWLWLHVEXWUDWKHUEHJLQWRIRFXV
on the experiences and information that individuals receive in a more holistic manner. 
A consideration of specific experiences and information, and the cognitive processes 
that accompany these, could provide more theoretically informed interventions than 
those which only focus on specific sources of self-efficacy (Feltz et al., 2008; Short & 
Ross-Stewart, 2009) 
Second, advancing the work of Vealey et al. (1998) and Hays et al. (2007), the 
current study is the first to identify sources of self-efficacy specific to the endurance 




(i.e., endurance sport) is a logical progression from research which examines the 
sources of self-efficacy more generally (e.g., Chase et al., 2003; Samson & Solmon, 
2013).  
Alongside the theoretical implications, the current study also offers applied 
implications. First, the model of the sources of self-efficacy identified within this 
study, could be an effective starting point for practitioners working with endurance 
athletes. For example, practitioners may wish to discuss with endurance athletes their 
strategies and/or processes for when they encounter a sense of physiological 
discrepancy based on the expected and the experienced physical sensations (e.g., pain 
or perception of effort). This provides an advantage over the more general targeting 
of the sources of self-efficacy, as it focuses directly on a process which is specific to 
endurance performance and sport (McCormick et al., 2018). First, interventions aimed 
at increasing self-efficacy should look to cover several of the sources of self-efficacy 
preferably in unison (Short & Ross-Stewart, 2009). To achieve this, it may be 
beneficial to either expose athletes to experiences which contain several of the sources 
or ask them to reflect on experiences which have. Specifically, reflection on 
experiences of overcoming challenge or adversity may be particularly beneficial to 
endurance athletes. Athletes who do not possess enough endurance sport domain 
experience in managing common endurance sport demands such as pain and 
discomfort (McCormick et al., 2016), could reflect on their experiences in other 
domains. Most individuals have likely overcome some difficulty or adversity in an 
aspect of their life and being able to encourage athletes to draw on these experiences 
could be beneficial and help improve or reinforce an individual¶V VHOI-efficacy, 




Limitations and Future Research 
It is also important to consider the limitations of the current study. The use of 
one-off semi-structured interviews as a data collection technique may have resulted in 
an over-simplified understanding of the sources of self-efficacy.  Additionally, 
research investigating the sources of self-efficacy has often attempted to include both 
individuals high and low in self-efficacy (Pajares & Urdan, 2005), but the majority of 
participants in the current study reported high levels of self-efficacy in their own 
abilities. It may be that the formation and maintenance of self-efficacy beliefs in high 
self-efficacy individual could be qualitatively different than low self-efficacy 
individuals.  
The findings discussed in this study offer several avenues for future research. 
Research which attempts to examine if these findings are replicated in different 
samples of endurance athletes (e.g., elites or athletes with lower levels of self-efficacy) 
would help demonstrate if the sources of self-efficacy identified in this study are 
common across the whole endurance sport domain. Additionally, whereas the current 
study attempted to and succeeded in identifying shared sources of self-efficacy across 
endurance sports, future research could attempt to identify discipline or distance 
specific sources of self-efficacy. For example, in sports such as cycling there may be 
sources of self-efficacy related to the technical and mechanical care of the bike, and 
this can play a key part in performance. Understanding these sport specific sources is 
the next logical step from the current study and would allow further refinement of 
interventions and promotion of self-efficacy in endurance athletes. Future research 
could also investigate how self-efficacy beliefs may change during endurance events. 
Given that endurance events or competitions can last between several hours to several 




1992). A greater understanding of these in event changes, potentially relating to the 
relationship between proximal and distal sources of self-efficacy would provide both 
theoretical and practical implications. Alongside these changes of self-efficacy during 
performance, future researchers could also examine longitudinal changes in self-
efficacy across competitive seasons. For instance, the theme of cumulative 
experiences identified in the current study, suggests that self-efficacy is likely to 
display small incremental increases as performances amass. It may be possible for 
researchers to conduct brief interviews across a competitive season and examine how 
their self-efficacy may change based on their experiences. Such research would also 
provide insights regarding the within-subject relationship between self-efficacy and 
performance which was previously discussed as a limitation of the existing self-
efficacy literature in Chapter 1. 
In conclusion, the current study helps meet the first aims of the current thesis 
regarding the formation of self-efficacy beliefs, through its identification of domain 
specific sources of self-efficacy for endurance athletes. Furthermore, the current study 
reinforces several key tenets of self-efficacy theory, specifically, how the salience of 
the sources may change based on task demands, and the overlap between the sources 
of self-efficacy. Within these domain specific sources of self-efficacy, the role of 
cumulative experiences, experiences of challenge and adversity and a sense of 
SK\VLFDOIDPLOLDULW\ZHUHLGHQWLILHGDVNH\VRXUFHVRIHQGXUDQFHDWKOHWH¶VVHOI-efficacy. 
These findings clearly relate to the first aim of the thesis which was to gain an 
increased understanding of the formation of self-efficacy in endurance sport. The 
identification of these sources and their proposed relationships represents a novel 
contribution to the research literature and acts as an effective starting place for future 




Chapter 3: Development and initial validation 






















Self-efficacy is likely to be an important psychological construct for endurance sport 
performance. Research into the role of self-efficacy, however, is limited as there is 
currently no validated measure of endurance sport self-efficacy. Consequently, the 
purpose of the present research was to develop and validate the Endurance Sport Self-
Efficacy Scale (ESSES). In Study A, an initial item pool was developed following a 
review of the literature. These items were then examined for content validity by an 
expert panel. In Study B, the resultant 18 items were subjected to exploratory factor 
analyses. These analyses provided support for a unidimensional scale comprised of 11 
items. Study B DOVRSURYLGHGHYLGHQFHIRUWKH(66(6¶VFRQYHUJHQWYDOLGLW\,Q6WXG\
C, using confirmatory factor analyses, further support was found for the 11-item 
XQLGLPHQVLRQDOVWUXFWXUH6WXG\DOVRSURYLGHGHYLGHQFHIRUWKH(66(6¶VFRQYHUJHQW
and concurrent validity. The present findings provide initial evidence that the ESSES 





As outlined in Chapter 1, self-efficacy is an important factor for endurance 
performance. The assessment of this importance, however, is contingent on being able 
to adequately measure relevant self-efficacy beliefs. Here several limitations are 
evident in the existing literature. First, previous studies have not followed 
recommendations for self-efficacy scale development (Bandura, 1997, 2006). For 
example, Stoate, Wulf, and Lethwaite (2012) measured self-efficacy using a scale 
which conceptualised self-HIILFDF\ LQ WKH IRUP RI ³ZLOO´ UDWKHU WKDQ ³FDQ´ 7KLV LV
SUREOHPDWLFEHFDXVH³ZLOO´JHQHUDOO\UHIHUVWRDQLQGLYLGXDO¶VLQWHQWLRQDVRSSRVHGWR
DQLQGLYLGXDO¶VSHUFHLYHGFDSDELOLW\ %DQGXUDThis mixing of psychological 
constructs (i.e., intention versus belief) is a common occurrence in the measurement 
of self-efficacy (Williams & Rhodes, 2014) and it severely limits the ability of 
research to identify specific antecedents and outcomes of self-efficacy. 
Second, for those studies which have employed multi-item scales, self-efficacy 
was typically assessed in terms of ascending or descending performance times (Burke 
& Jin, 1996; LaGuardia & Labbé, 1993) or distances (Bueno et al., 2008). Such scales 
are known as hierarchical self-efficacy scales (Feltz et al., 2008). Whereas this 
approach is common in sport and exercise settings, Feltz and colleagues (2008) 
cautioned against an overreliance on such scales as they result in an oversimplification 
of complex performances. Hierarchical scales are popular as they typically report high 
levels of scale score reliability (Feltz et al., 2008) and they do not require a deep 
understanding of the demands in that domain and, therefore, they can easily be adapted 
to various study designs and scenarios.  
Whereas such scales have helped provide evidence for the link between self-
efficacy and performance, they often possess limited practical benefit for practitioners, 




capable of achieving a certain time for a race/to cover a certain distance in a given 
time. For one athlete, this may be due to the belief that they are unable to pace 
themselves appropriately, whereas for the other athlete this may be due to the belief 
they are not capable of tolerating exercise-induced pain. A hierarchical scale would 
not allow us to differentiate between these two reasons and instead would merely 
suggest that both athletes perceive themselves incapable of achieving that time or 
covering that distance. This approach thus limits the possibility of accurate 
interventions (Bandura, 1997; Feltz et al., 2008). The measurement of these 
behaviours and skills would be best served using a non-hierarchical scale.  
Non-hierarchical scales look to assess an individuDO¶V VHOI-efficacy across the 
full range of subskills that underpin performance in that domain (Feltz et al., 2008). 
Given the similarities in the demands and determinants of performance across 
endurance sports (Brick, MacIntyre, & Campbell, 2016; McCormick et al., 2016; 
Renfree et al., 2014), it is likely that there are common subskills which underpin 
performance across all endurance sports. Therefore, the development of an endurance 
sport-specific scale would be beneficial because it would provide practical 
implications for the design and delivery of self-efficacy interventions, as well as 
allowing further exploration of both the theoretical determinants (e.g., the sources of 
endurance self-efficacy as identified in Chapter 2) and outcomes (e.g.,, perception of 
effort, perseverance, performance) of self-efficacy beliefs.  
Additionally, the development of a non-hierarchical scale closely aligns with a 
critical realist approach. Because in critical realism some aspects of reality are not 
directly observable (i.e., RQH¶V belief in their own capabilities) it is necessary to ensure 
that there are appropriate ways of measuring some component of these aspects 




capture the full breadth and complexity of the self-efficacy construct, it can help 
capture specific aspects which are deemed important. In this instance, these aspects 
relate to the different sub-skills which underpin endurance performance, and as such 
would provide a greater level of understanding than those typically provided by 
hierarchical scales.  
The Present Research 
There is currently no validated non-hierarchical scale of self-efficacy for 
endurance sports. Given the potential importance of self-efficacy in endurance 
performance, the development of such a scale would be beneficial for both practical 
and theoretical reasons. Consequently, the aim of the current study was to develop the 
Endurance Sport Self-Efficacy Scale (ESSES) that measures self-efficacy specific to 
the endurance sport domain. We also sought to provide preliminary evidence for the 
validity and reliability of the ESSES. In so doing, a series of three studies are 
presented.  
Study A 
The purpose of Study A was for initial item and scale development. First, in 
OLQH ZLWK %DQGXUD¶V  UHFRPPHQGDWLRQV IRU self-efficacy scale development, 
factors relating to endurance performance were identified through literature searches 
DQGWKHUHVHDUFKWHDPV¶RZQFRQFHSWXDONQRZOHGJHDQGLWHPVUHODWLQJWRWKHVHIDFWRUV
were developed. Next, the items and scale were subjected to an expert panel for review 





Development of the Initial Item Pool 
In the construction of self-efficacy scales, Bandura (2006) urged that scales 
should be specific to the chosen domain, and researchers should attempt to identify 
the key factors relating to performance in these domains. Once these key factors have 
been identified, items relating to these factors should be created allowing the 
measurement of specific self-efficacy beliefs. This approach can help promote a scale 
which demonstrates improved sensitivity to individual differences in self-efficacy 
beliefs and promotes a greater level of validity in that domain (Bandura, 2006). 
Performance in endurance sport is a complex mixture of physical, technical, 
and psychological factors (Taylor et al., 1995). Relating to the physical factors, 
endurance athletes aim to ensure they are physically prepared for their endurance sport 
(Jones & Carter, 2000) and they aim to manage exercise-induced sensations such as 
exercise pain, injury pain, discomfort and exertion (Christensen, Brewer, & 
Hutchinson, 2015; Samson et al., 2017; Schumacher, Becker, & Wiersma, 2016).  In 
regards to the technical aspect, endurance athletes must ensure they pace themselves 
appropriately to help ensure high levels of performance (Renfree et al., 2014), ensure 
appropriate technique and form (Novacheck, 1998), and they must also be able to 
maintain high levels of concentration to aid this and other related decision-making 
processes (Brick, MacIntyre, & Campell, 2014). Psychologically, endurance athletes 
must cope with a variety of stressors (Fletcher, Hanton, & Mellalieu, 2006; Martin, 
2002; McCormick et al., 2016), and ensure they manage any unwanted thoughts (Holt, 
Lee, Kim, & Klein, 2014) and emotions (Lane & Wilson, 2011) which may impede 
their performance.  
From these physical, technical, and psychological factors, and based on relevant 
literature, an initial pool of 20 items was developed. )ROORZLQJ %DQGXUD¶V 




were rooted in the context of performing in endurance sport. Rather than focusing on 
a specific situation, a general domain focus was instead decided upon. Although 
several self-efficacy UHVHDUFKHUVKDYHFDXWLRQHGDJDLQVWDWWHPSWVWRPHDVXUH´ JHQHUDO´
self-efficacy which exists across domains (Bandura 1997; Maddux & Gosselin, 2003), 
domain specific self-efficacy scales are a common approach to conceptualisation and 
measurement of self-efficacy beliefs (Bandura, 2006; Feltz et al., 2008). In a sport 
setting the Coaching Self-efficacy Scale (Feltz, Chase, Moritz, & Sullivan, 1999), the 
Collective Team Efficacy Scale (Short, Sullivan, & Feltz, 2005), and the Refereeing 
Efficacy Scale (Myers, Feltz, Guillén, & Dithurbide, 2012) all utilise a similar domain 
approach. Furthermore the development of a more general domain scale can in turn 
inform and facilitate the development of more specific self-efficacy scales (e.g.,, a 
running self-efficacy scale, or triathlon self-efficacy scale). For example, the Coaching 
Self-efficacy Scale (Feltz et al., 1999) has been successfully adapted to be specifically 
focused on high school coaches (Myers, Feltz, Chase, Reckase, & Hancock, 2008) and 
youth sport coaches (Myers, Chase, Pierce, & Martin, 2011). 
 Additionally, whereas situation specific self-efficacy scales report greater 
predictive power for performance (Moritz et al., 2000), they in turn possess less 
generalisability, and instead can reflect more on the task and transient information 
(e.g., weather, perceptions of energy), rather than the underlying self-efficacy beliefs 
(Bandura, 2006). As the primary aim of the scale was not solely the prediction of 
performance, but instead to allow the examination of theoretical determinants and 
outcomes (e.g., the sources of self-efficacy identified in Chapter 2), adopting a general 
domain focus was justified. In order to promote a high level of content validity, self-
efficacy was operationalised in the scale using µFDQ¶%DQGXUDRegarding the 




Such a scale is commonly used in self-efficacy research (Bandura, 2006; Feltz et al., 
2008) and has been suggested to report higher levels of predictive power than those 
scales which use fewer intervals (Pajares, Hartley, & Valinate, 2001). Considering the 
JHQHUDOGRPDLQIRFXVWKHXVHRIWKHZRUGµFDQ¶DQGWKH-100 response scale, the scale 
stem which proceeded the items was: 
³%HORZ\RXZLOOILQGDOLVWRIDFWions and skills that are important for endurance 
performance. When you are taking part in your endurance sport, how confident 
are you that can do the following things. In each case please rate your degree of 
confidence from 0 (cannot do at all) to 100 (comSOHWHO\FHUWDLQFDQGR´ 
Expert Review 
For the purpose of content validation, two steps were undertaken. First, and in 
line with best practice for the development of psychological questionnaires (e.g., Hill, 
Appleton, & Mallinson, 2016) the question stem, the initial list of items, and the 
response options was submitted to an independent panel of experts via email. The 
panel consisted of three academics and two endurance sport coaches. The three 
academics were from different institutions than the research team and had published 
research either relating to endurance psychology (n = 2) or self-efficacy scale 
development (n = 1) in international peer reviewed journals. The two endurance sport 
coaches had 18 and 22 years of coaching in running and triathlon respectively. This 
step waV FRQGXFWHG WR REWDLQ LQIRUPDWLRQ RQ HDFK LWHP¶V SHUFHLYHG FODULW\ DQG
relevance, as well as highlighting any possible missed items (Dunn, Bouffard, & 
Rogers, 1999). 
Alongside this, following institutional ethical approval, interviews were 
conducted to gain insight into how endurance athletes understood, processed, and 




Ehrlenspiel, 2010). This was deemed a particularly important aspect of the scale 
development, as endurance athletes would be the end-user of the scale. Six competitive 
endurance athletes (runners = 2, cyclists = 2, triathletes = 2), who had been competing 
in their endurance sport for an average of 11.85 years (SD = 2.81) were recruited at 
this stage. To facilitate this process of understanding, verbal probing was employed. 
Verbal probes were aimed at comprehension and interpretation (e.g.,, what does this 
mean to you?), and at judgment and decision making (e.g.,, how did you arrive at your 
answer?). 
Results and Discussion 
Comments from the expert panel supported the inclusion of 17 of the 20 items 
submitted. Two items were suggested to be removed due to perceived similarity (e.g.,, 






inclusion into the scale (e.g.,, Respond to other competitors pacing decisions), these 
were not added as it was felt that these were not common across the endurance sport 
domain. The scale stem and response scale were deemed to be satisfactory. 
The interviews with the athletes suggested that the scale was clear and 
measured appropriate factors relating to endurance performance. When probed about 
the reason they gave the answers they provided, the athletes stated that they did so 
based on their own prior experiences. As self-efficacy beliefs are hypothesised to 




an indication of appropriate content validity. Overall this process resulted in an 18-
LWHPVFDOHQDPHGWKHµ(QGXUDQFH6SRUW6HOI-HIILFDF\6FDOH¶ESSES), which covered 
a range of different behaviours and skills relating to endurance performance.  
Study B 
The primary purpose of Study B was to explore the factor structure and scale 
score reliability of the 18-item version of the ESSES. The secondary purpose was to 
provide evidence for the initial convergent validity of the ESSES. This was achieved 
via an examination of its relation with other validated self-efficacy scales. 
Method 
Participants and Procedures 
Following institutional ethical approval, participants completed an online 
survey, hosted on the Bristol Online Survey system and were recruited either through 
social media (Facebook and Twitter) or emails to endurance sport clubs. Three 
hundred and forty three (233 male, 108 female, 2 other) participants completed the 
survey. The mean age was 38.42 years (SD = 14.29) and participants had been taking 
part and competing in their endurance sport for an average of 10.97 years (SD = 12.29). 
Of the 343 participants, 137 were runners, 52 were rowers, 50 were triathletes, 49 were 
F\FOLVWVZHUHVZLPPHUVDQGZHUH µRWKHU¶ 7KHVH µRWKHUV¶ FRQVLVWHGRI WKUHH
cross country skiers, two race-walkers, and two participants who did not specify their 
endurance sport. 
Measures  
The 18-item ESSES was administered with the same question stem and 
response format as listed during Study 1. As there are no other validated measure of 




endurance self-efficacy were chosen in order to assess the convergent validity of the 
ESSES. The following four instruments were used: 
General Self-Efficacy Scale (GSES). The GSES is a 10-item scale that is 
designed to assess optimistic self-beliefs to cope with a variety of difficult demands in 
life (e.g., ³,FDQVROYHPRVWSUREOHPVLI,LQYHVWWKHQHFHVVDU\HIIRUW´(Schwarzer & 
Jerusalem, 1995). Participants responded to each item on a four-point Likert scale 
which ranges from 1 (Not true at all) to 4 (Exactly true). The scale reported acceptable 
scale score reliability Į  
Coping Self-Efficacy Scale (CSES). The CSES is a 26-item scale that is 
designed to assess a person's perceived ability to cope effectively with life challenges 
and to employ effective use of coping strategies (Chesney et al., 2006). It has three 
subscales: use of problem-focused coping (e.g., ³, FDQ PDNH D SODQ RI DFWLRQ DQG
IROORZLWZKHQFRQIURQWHGZLWKDSUREOHP´XVHRIHPRWLRQ-focused coping (e.g., ³,
can keep from feeling sad), and received social support (e.g., ³,FDQJHWIULHQGVWRKHOS
me with the things ,QHHG´3DUWLFLSDQWVUHVSRQGHGWRHDFKLWHPRQDWHQ-point scale 
ranging from 1 (Cannot do at all) to 10 (Completely certain can do). All the subscales 
ZHUHLQWHUQDOO\FRQVLVWHQWĮ ² .85). 
Barriers to Training Self-Efficacy Scale (BTSES). The BTSES is an 18-item 
VFDOH %DQGXUD  WKDW LV GHVLJQHG WR DVVHVV D SHUVRQ¶V SHUFHLYHG DELOLW\ WR
maintain training when faced with various stressors (e.g., ³$IWHUUHFRYHULQJIURPDQ
LQMXU\WKDWSUHYHQWHGPHIURPWUDLQLQJ´3DUWLFLSDQWVUHVSRQGHGWRHDFKLtem on an 
eleven-point scale ranging from 0 (Cannot do at all) to 100 (Completely certain can 
GR*RRGOHYHOVRILQWHUQDOFRQVLVWHQF\ZHUHUHSRUWHGĮ  
            Athletic Coping Skills Inventory (ACSI-28). The ACSI-28 is a 28-item 




Schutz, Smoll, & Ptacek, 1995). It comprises seven sport specific subscales: coping 
with adversity (e.g., ³,KDQGOHXQH[SHFWHGVLWXDWLRQVLQP\VSRUWYHU\ZHOO´SHDNLQJ
under pressure (e.g., ³7RPHSUHVVXUHVLWXDWLRQVDUHFKDOOHQJHVWKDW,ZHOFRPHJRDO




ZHOO´DQGcoach ability (e.g., ³,LPSURYHP\VNLOOVE\OLVWHQLQJFDUHIXOO\WRDGYLFH
DQGLQVWUXFWLRQIURPFRDFKHVDQGSHHUV´3DUWLFLSDQWVUHVSRQGHGWRHDFKLWHPRQD
four-point scale ranging from 0 (Almost never) to 3 (Almost always). All the 
VXEVFDOHVZHUHLQWHUQDOO\FRQVLVWHQWĮ ² .93). 
Data Analysis 
 In order to ascertain the factor structure of the ESSES, exploratory factor 
analysis (EFA) was conducted in line with common recommendations (e.g.,, Costello 
& Osborne, 2005; Fabrigar, Wegener, MacCallum, & Strahan, 1999; Tabachnick & 
Fidell, 2007). Factor solutions and retention was explored using principal axis 
factoring (PAF) with a promax rotation, and was assessed using parallel analysis 
(using 2¶FRQQRU). PAF was chosen as it is not dependent on assumptions of 
multivariate normality (Costello & Osborne, 2005). A promax rotation was chosen as 
self-efficacy beliefs are hypothesised to be correlated (Bandura, 1997). Such a rotation 
is commonly used in self-efficacy scale development (e.g.,, Chesney et al., 2006; Feltz 
et al., 1999). Factor solutions were then assessed upon theoretical interpretability, 
structural and pattern coefficients (> .40), interpretability of cross-loadings, and 




Reliability was assessHGXVLQJ&URQEDFK¶VĮ Initial convergent validity was 
assessed using correlational analysis between the ESSES, GSES, CSES, BTSES, and 
ACSI-28. Cohen's (1992) guidelines of small (r = .10), medium (r = .30), and large (r 
= .50) were used when interpreting correlations. 
Results and Discussion 
Exploratory Factor Analysis 
The initial analyses based on the parallel analysis suggested the possibility of 
HLWKHUDRQHWZRRUWKUHHIDFWRUVROXWLRQDFWXDOȜ Ȝ Ȝ YVȜ
 Ȝ Ȝ IURPSDUDOOHODQDO\VLV$OOSRVVLEOHIDFWRUVROXWLRQVZHUH
investigated considering item-loadings and the theoretical interpretability of the 
factors. Ultimately, a one factor (i.e., unidimensional) solution was adopted. This 
decision was based on several reasons. First, in all the possible factor solution 
combinations, most of the items primarily loaded onto the first factor. Second, the 
other items tended to display high levels of cross-loading with this first factor. Third, 
although both the second and third factors were theoretically interpretable, they were 
only formed from four and three items respectively. 
 In the process of scale refinement, seven items were removed. These items 
related to skills and behaviours that are carried out prior to performance (e.g., Item-16 
³3UHSDUHSK\VLFDOO\IRUGHPDQGLQJHYHQWV´2QFHUHPRYHGWKHXQLGLPHQVLRQDOVFDOH
related to a variety of behaviours and skills which are carried out during endurance 
sport performance. This included behaviours and skills relating to psychological 
factors (e.g., Item-³0DQDJHP\WKRXJKWVGXULQJHYHQWVSK\VLFDOIDFWRUVe.g., Item-
³'HDOZLWKQRQ-injury related pain), and technical factors (e.g., Item-³3DFHP\VHOI




           Table 2. Factor Solution for Final Exploratory Factor Analysis (PAF) 
 Note. EC = Extracted Communalities. 
 
Reliability and Validity 
After establishing the factor structure of the ESSES, the next stage was to 
assess the reliability and validity of the scale. In terms of scale score reliability, the 
(66(6 GLVSOD\HG DFFHSWDEOH &URQEDFK¶V DOSKD Į    ,Q WHUPV of convergent 
validity, correlations between the ESSES, the CSES, GSES, BTSES, and ACSI-28 are 
presented in Table 3. Examination of the correlations between the ESSES and other 
scales revealed significant positive relations, and these relations were typically 
medium and medium-to-large in size. This provides initial evidence for the convergent 
validity of the ESSES. 
Item 
No. 
  ESSES Item M  SD    EC F1 
 
      
 
14.   Maintain my concentration 80.56 16.75 .62 .79 
18.   Perform well in challenging events 81.14 16.57 .58 .77 
17.   Deal with feelings of effort and exertion 85.16 16.29 .53 .73 
4.   Manage my emotions during events 80.03 19.39 .50 .71 
8.   Manage my thoughts during events 79.88 18.63 .49 .69 
10.   Manage and deal with unexpected events 76.33 17.58 .38 .61 
2.   Ensure appropriate technique and form 74.71 16.78 .33 .56 
12.   Pace myself appropriately 75.96 18.67 .31 .55 
13.   Manage and deal with unexpected weather 79.91 19.13 .30 .55 
1.   Manage non-injury related pain 82.39 17.51 .28 .50 
5.   Manage injury related pain 68.92 22.77 .26 .49 




In conclusion, Study B provided initial evidence for the ESSES as a measure 
of self-efficacy for endurance sport. The unidimensional scale demonstrated good 




                 Table 3. Correlations for the ESSES, GSE, CSE, BTSE, and ACSI-28 (n =343) 



















Note. ** = p < .01; * = p < .05
Variable 1 2 3 4 5 6 7 8 9 10 11 
1. ESSES            
2. General Self-efficacy .45**           
3. Coping Self-efficacy .55** .63**          
4. Barriers to Training Self-
efficacy 
.52** .33** .43**         
5. Coping with Adversity 
(ACSI) 
.65** .39** .58** .34**        
6. Coachability (ACSI) .41** .23** .35** .21** .39**       
7. Concentration (ACSI) .63** .38** .38** .36** .55** .36**      
8. Confidence and 
Motivation (ACSI) 
.52** .38** .39** .48** .43** .28** .48**     
9. Goalsetting and Mental 
Preparation (ACSI) 
.32** .25** .27** .29** .29** .13* .26** .47**    
10. Peaking under Pressure 
(ACSI) 
.48** .38** .32** .23** .48** .49** .37** .41** .26**   
11. Freedom from Worry 
(ACSI) 





 Study C had two aims. The first aim was to confirm the 11-item 
unidimensional structure of the ESSES using confirmatory factor analysis (CFA). The 
second aim was to provide further evidence for the validity of the ESSES. Specifically, 
the scale was assessed for its concurrent and criterion-related validity, by examining 
the relation between marathons completed and maximal oxygen uptake (VO2max) 
with the ESSES, using structural equation modelling (SEM).  
Method 
Participants and procedures 
As in Study B, following institutional ethical approval, participants completed 
an online survey which was hosted on the Bristol Online Survey system. Participants 
were recruited through social media (Facebook & Twitter) and contacting endurance 
sport clubs in the United Kingdom. 
Participants for Study C consisted of two samples. Sample 1 consisted of 115 
marathon runners (89 males) with a mean age of 39.84 years (SD = 10.25) who had 
been competing in distance running for 12.47 years (SD = 11.59).  Sample 2 consisted 
of 105 endurance athletes (63 males) with a mean age of 42.38 years (SD = 11.78). 
Thirty-six of the endurance athletes were runners, 17 were cyclists, 45 were triathletes, 
five were swimmers and three were racewalkers. The athletes had been competing in 
their endurance sport for an average of 11.32 years (SD = 10.03). 
Measures 
The 11-item ESSES was administered with the same question stem and 
response format as listed during Study A and Study B.  In addition, in Sample 1, 




purpose of this was to help provide criterion validity for the ESSES, as experience is 
hypothesised to be a key determinant of self-efficacy beliefs (Bandura, 1997). 
For Sample 2, participants were asked questions to estimate VO2max. 
VO2max was estimated using formulas for men (Malek, Housh, Berger, Coburn, & 
Beck, 2005a), and women (Malek, Housh, Berger, Coburn, & Beck, 2005b). Reported 
age (years), weight (kg), height (cm), hours per week of exercise, duration that 
participants had consistently (no more than one month without exercise) been 
exercising (in years), and a typical session rating of perceived exertion (6-20 scale) 
was used to determine the VO2max. VO2max is the maximum capacity of the body 
to consume oxygen during maximal exertion and is considered an important 
physiological determinant in endurance performance (Joyner & Coyle, 2008). As a 
further measure of concurrent validity, it was hypothesised that the ESSES would 
correlate with estimated VO2max  
Data Analysis 
 Model fit was assessed via confirmatory factor analysis (CFA) using Mplus 
8.0 (Muthén & Muthén, 2012) and robust maximum likelihood estimation. Multiple 
indexes were used to DVVHVVPRGHO ILW IRU WKH&)$ȤGIVWDWLVWLFFRPSDUDWLYHILW
index (CFI), tucker-lewis index (TLI), and root mean square error of approximation 
(RMSEA). The following criteria were indicative of acceptable model fit: >.90 CFI, 
>.90 TLI, and <.09 RMSEA (Marsh, Hau, & Wen, 2004). SEM was then used to 
examine the relation between the number of marathons completed, estimated 







Results and Discussion 
Assessment of Factorial Structure 
 The initial CFA provided an adequate fit to the data (Ȥdf) = 108.47(44) p < 
.001, CFI = .92, TLI = .90, RMSEA = .08). These findings provide further support for 
the 11-item unidimensional structure of the ESSES. Moreover, an examination of the 
standardised parameter estimates from the CFA indicated that all loadings were 
significant and meaningful (i.e., > .04). The factor loadings and XQLTXHQHVV¶V of the 
CFA are reported in Table 4.  
 
Table 4. Standardised Factor Loadings for Final CFA Solution 
Note. *** p < .001 
 
Validity 
The results of the SEM based on Sample 1 revealed that the number of 
PDUDWKRQVFRPSOHWHGVLJQLILFDQWO\SUHGLFWHGVFRUHVRQWKH(66(6ȕ p = .025). 
                        CFA 
Item Factor Loading 8QLTXHQHVV¶V 
13 .62*** .62*** 
17 .77*** .40*** 
1 .60*** .64*** 
14 .79*** .38*** 
10 .64*** .59*** 
5 .47*** .79*** 
12 .52*** .73*** 
2 .47*** .77*** 
18 .67*** .56*** 
4 .72*** .49*** 




Additionally, the results of the SEM based on Sample 2 revealed that estimated 
92PD[ VLJQLILFDQWO\ SUHGLFWHG VFRUHV RQ WKH (66(6 ȕ    p = .001). Taken 
together, these findings provide further evidence for the concurrent and criterion-
related validity of the ESSES. 
General Discussion 
Self-efficacy is likely to be an important factor in endurance performance 
(e.g.,, Burke & Jin, 1996; LaGuardia & Labbé, 1992). To date, however, no non-
hierarchical self-efficacy measure has been developed for the endurance sport domain. 
To address this deficit, the Endurance Sport Self-Efficacy Scale (ESSES) was 
developed and validated. Through three rigorous studies, aligned with best 
psychometric practice, an 11-item scale that assesses self-efficacy beliefs related to 
endurance performance was derived. 
The ESSES captures the breadth of physical, psychological, and technical 
facets associated with endurance performance. For example, the management of 
exercise induced sensations is often identified as a key demand of endurance 
performance in both quantitative and qualitative research (Astokorki & Mauger, 2016; 
Marcora, 2009; McCormick et al., 2016; Simpson, Post, Young, & Jensen, 2014). 
Similarly, intrusive thoughts and unwanted emotions are commonly reported by 
endurance athletes and may interfere with performance (Holt, Lee, Kim, & Klein, 
2014; Lane & Wilson, 2014). Self-efficacy to control and manage exercise induced 
sensations and intrusive thoughts and emotions is likely to be an important factor in 
understanding and enhancing endurance performance.  
Although endurance performance is underpinned by several different 
performance-related facets, the ESSES was found to be unidimensional. This may be 




performance. For instance, exercise-induced sensations have been demonstrated to be 
related to pacing decisions, ability to maintain concentration, and the occurrence of 
unwanted thoughts and emotions (Mauger, 2014; McCormick, Meijen, Anstiss, & 
Jones, 2018; Whitehead et al., 2017). This level of overlap between the facets, means 
that it is unlikely to identify distinct separate factors, and that instead the ESSES can 
be best understood as relating to behaviours and skills which occur during 
performance. It is this level of overlap that also resulted in the removal of seven items 
generated in Study A that related to preparatory aspects of endurance performance. 
Interestingly, this overlap between different self-efficacy beliefs draws a parallel with 
the overlap observed between the sources of self-efficacy in Chapter 2. The 
observation of these overlaps provides further evidence for the avoidance of 
reductionist perspectives in studying self-efficacy, as it demonstrates the complexity 
of the self-efficacy construct. Furthermore, as the goal of the current research was to 
develop a self-efficacy scale for endurance sport performance, not preparation, this 
does not represent e a major limitation.  
The findings illustrate that the ESSES may be a reliable and valid measure. 
Regarding reliability, we consistently reported high levels of scale score reliability. In 
addition, several forms of validity were supported. For convergent validity, endurance 
sport self-efficacy correlated positively with related self-efficacy beliefs (e.g., barriers 
to training) and use of coping skills during competition. This is line with research that 
has demonstrated that self-efficacy is associated with the use and maintenance of 
adaptive coping strategies during competition (Kane et al., 1996). Regarding 
concurrent validity, in line with previous research (e.g.,, Okwumabua, 1985), the 
number of marathons an athlete had completed predicted ESSES scores. This provides 




is important because prior success is hypothesised to be the key source of self-efficacy 
(Bandura, 1997; Feltz et al., 2008). Regarding criterion-related validity, estimated 
VO2max was a significant predictor of endurance sport self-efficacy. Because of the 
physiological demands of endurance sports (Joyner & Coyle, 2008), the possession of 
high levels of physical fitness (e.g.,, high VO2max), are likely to lead to increased 
perceived capability. This provides further support for research linking levels of 
physical fitness and self-efficacy (Caruso & Gill, 1992). 
Limitations and Future Research  
The present research has two main limitations. First, the measure was derived 
from cross-sectional data. This meant that no evidence for the criterion or predictive 
validity of the ESSES was able to be provided.  It also meant that the test-retest 
reliability could not be examined. To address these issues, researchers should examine 
the predictive, criterion and test-retest reliability validity of the ESSES in future 
studies. Second, for all three studies, convenience sampling was used. Whereas this is 
common practice for research in sport, it may have biased the sample (i.e.,, resulted in 
only individuals who already had an interest in the psychological aspects of endurance 
performance participating in the study). In the same vein, it may be possible that 
endurance athletes with low levels of self-efficacy, such as novices, lacked a strong 
athletic identity (Brewer, Van Raalte, & Linder, 1993), which may have meant that 
WKH\ZRXOGQRWKDYHFRQVLGHUHGWKHPVHOYHV³HQGXUDQFHDWKOHWHV´DQGWKHUHIRUHWKH\
would not have participated in the current research.  
These limitations aside, the ESSES could make a valuable contribution to 
future self-efficacy research. In recent years, there has been an increased focus on the 
self-efficacy-outcome relationship at the within-person level (Gilson et al., 2012). The 




outcomes such as performance, coping, and satisfaction. This could also be combined 
with the longitudinal assessment of self-efficacy detailed in Chapter 2. Specifically, 
through using a combination of the ESSES, standard hierarchical self-efficacy scales, 
and qualitative interviews at specific time-points, likely causal mechanisms of self-
efficacy change could be identified. This would help provide valuable insight into the 
malleability of self-efficacy beliefs and provide evidence for how they may change in 
response to factors such as training, tapering, and competitive performances (Feltz et 
al., 2008). 
Additionally, the ESSES could be used to facilitate future qualitative research 
as well. For instance, endurance athletes could complete the ESSES prior to a semi-
structured interview. Interview questions could then focus on reasons for high scores 
for various sub-skills, but also reasons for low scores. Such an approach would help 
strengthen a limitation of the study in Chapter 2, in which not much attention was paid 
to reasons for low self-efficacy. 
Alongside these directions for future research, the ESSES can act as a useful 
tool for practitioners, coaches, and athletes. Given the strength of the relations between 
self-efficacy and performance (Moritz et al., 2000), high levels of self-efficacy are 
likely to be desirable for athletes. The ESSES provides practitioners and coaches with 
the opportunity to identify low and/or weak self-efficacy beliefs relating to endurance 
performance. This could help provide clear starting points for targeted interventions 
and discussions with athletes. While caution should be applied in attempting to 
FODVVLI\DWKOHWHVDVµKLJK¶RUµORZ¶LQVHOI-efficacy (Feltz et al., 2008), the ESSES could 
nevertheless provide an effective starting discussion point for intervention-based 





This would align with the theme of cumulative experiences identified in Chapter 2, 
which suggests that small incremental increases in self-efficacy could be achieved 
using effective goal setting. Overall, the ESSES provides the opportunity for more 
targeted interventions. Such interventions may result in greater performance benefits 
WKDQFRPPRQ³RQH-size-fits-DOO´DSSURDFKHVFI0F&RUPLFNHWDO 
Conclusion 
The current study provides initial evidence for the validity and reliability of the 
11-item Endurance Sport Self-Efficacy Scale (ESSES). The ESSES is the first non-
hierarchical self-efficacy scale developed specifically for the endurance sport domain. 
This development of the ESSES addresses the second aim of the current thesis, which 
was to develop an effective measurement technique for self-efficacy. The ESSES 
provides researchers, practitioners, coaches, and athletes with a means to assess and 





Chapter 4: The effect of perceived task 
difficulty on self-efficacy and attributions in 





















Objectives: Two key determinants of self-efficacy for an upcoming task are the 
perceived task difficulty, and the causal attributions for previous performances. An 
understanding of these determinants and associated variables (e.g., perception of 
effort), would help enhance our knowledge relating to the malleability and alteration 
of self-efficacy. To facilitate this understanding, the current study examined how a 
task difficulty manipulation may influence both self-efficacy and post-performance 
attributions in distance runners. Method: A single-blind, within-subject, 
counterbalanced design was employed. Eighteen (six female) distance runners visited 
an exercise laboratory on four occasions. Visit one consisted of familiarisation, and 
visits two, three, and four consisted of a six-minute preload at a fixed workload, 
followed by a self-paced 5km time trial.  The task difficulty manipulation consisted of 
an increase in the treadmill incline from 1% to 2%. Measures of affect, heart rate, 
perception of effort, self-efficacy, performance, and attributions were taken during 
each visit. Results: Repeated measures-ANOVAS revealed a significant effect of 
condition on task self-efficacy and performance self-efficacy strength, but not 
performance self-efficacy level. RM-ANOVAS also revealed a significant effect of 
condition on post-performance attributions. Conclusions: The current study examines 
how a task difficulty manipulation may influence self-efficacy and attributions in 
distance runners. The findings provide evidence for the malleability of self-efficacy 
beliefs, and the use of a task difficulty manipulation to alter attributions and self-







As explored and discussed in Chapter 2, self-efficacy beliefs for endurance 
performance are derived from several sources of information (Bandura 1997; Feltz et 
al., 2008; Samson & Solmon, 2014). The first and most powerful source of self-
HIILFDF\LVDQLQGLYLGXDO¶VRZQSULRUSHUIRUPDQFHH[SHULHQFHV%DQGXUD,IDQ
individual perceives themselves to have been successful previously, self-efficacy will 
likely be raised, whereas previous failure will likely lower self-efficacy (Bandura, 
1997). The second source of self-efficacy is vicarious influences, which represents the 
observation, modelling, and social comparisons made with others. The third source of 
self-efficacy are social and verbal persuasions which incorporates information 
provided by feedback from coaches and training partners and self-talk from the athlete 
themselves (Feltz, 2008). Although traditionally conceptualised as the same source 
(e.g., Bandura, 1977), perceptions of physiological and affective state represent the 
fourth and fifth sources of self-efficacy respectively. Perception of physiological states 
UHIHUVWRDQLQGLYLGXDO¶VSHUFHSWLRQRIWKHLURZn physical state (e.g., pain, fatigue, and 
HQHUJ\ DQG VLPLODUO\ DIIHFWLYH VWDWHV UHIHU WR DQ LQGLYLGXDO¶V SHUFHSWLRQ RI WKHLU
affective state (e.g., happiness, fear, and anxiety).  
These sources, however, do not directly contribute to the formation and 
alteration of self-efficacy beliefs. Instead, they are involved in a series of cognitive 
appraisals and analyses. Gist and Mitchell (1992) outlined a three-stage process of 
analysis that explains how these sources of information lead to the formation and 
alteration of self-efficacy beliefs. These three stages involve an understanding of the 
task requirements, the causal explanation of previous performances, and an 
XQGHUVWDQGLQJRIRQH¶VRZQSHUVRQDOUHVRXUFHV*LVW	0LWFKHOO 
The first stage in the formation of self-efficacy involves an analysis of task 




capability, they must first gain understanding of what they are comparing their 
capability against (Gist & Mitchell, 1992). When considering task difficulty, it is 
important to distinguish between objective and subjective difficulty. Objective 
difficulty relates to the objective changes in effort or ability required to perform, such 
as running on a steep incline as opposed to a flat service. In the endurance-performance 
domain this objective difficulty also relates to physical exercise-capacity such as peak 
running speed or peak power output (Kearon, Summers, Jones, Campbell, Killian, 
1991). Subjective difficulty, comparatively, relates to what an individual perceives 
about the task, and as such subjective task difficulty will be referred to as perceived 
task difficulty throughout this article. Although objective and perceived task difficulty 
are likely to be strongly correlated (e.g., Sides, Chow, & Tenenbaum, 2017), when 
considering self-efficacy, it is the perceived task difficulty which is most important 
(Gist & Mitchell, 1992). There is evidence to support this relationship between 
perceived task difficulty and self-efficacy with Sides, Chow, and Tenenbaum (2017) 
demonstrating that increases in perceived task difficulty (which were brought about 
by an increase in objective task difficulty; e.g., an increase in intensity on a hand grip 
dynamometer) led to lower levels of self-efficacy for that task. 
In the exercise-domain these perceptions of task difficulty likely relate to 
perception of effort. Perception of effort represents how hard, heavy, or strenuous a 
task is deemed to be (Marcora, 2010) and it is proposed that perception of effort is 
likely to be highly related to perceived task difficulty. This proposition is based on 
several strands of evidence. First, perception of effort has been demonstrated to be an 
important determinant of self-efficacy beliefs for endurance based exercise in a 
cycling task (Matsuo et al., 2015). Second, theoretical perspectives have argued that 




difficulty (Preston & Wegner, 2009). Third, the verbal anchors on the most commonly 
used measure of perception of effort (the Borg 6-20 scale, Borg, 1998) can be viewed 
as corresponding to task difficulty (e.g., easy, somewhat hard, hard, very hard).  
As individuals gain more experience with tasks and situations, they are less 
likely to focus on the demands and perceived difficulty of the task, but they instead 
rely on their interpretation of the causes of previous performance (Bandura, 1989; 
1997; Gist & Mitchell, 1992). The attributional analysis of experience involves 
individuals seeking to understand why a performance level occurred and represents 
WKHVHFRQGVWDJHRIDQDO\VLV$FFRUGLQJWR:HLQHU¶VDWWULEXWLRQWKHRU\
individuals attribute their performance across three key dimensions: locus of causality, 
stability, and controllability. Locus of causality refers to whether the causes of 
performance are internal or external to the person, stability refers to the extent that a 
cause is likely to change, and controllability refers to whether a cause can be modified 
by a person (Weiner, 1985, 1992). Perceptions of stability and controllability have 
been demonstrated to be the two most important attributions regarding self-efficacy 
(Bond et al., 2001; Gernigon & Delloye, 2003; Coffee & Rees, 2009). Research 
examining self-efficacy and attributions, however, has largely relied on novel tasks 
(e.g., blindfolded dart-throwing ± Coffee & Rees, 2009), and no studies have examined 
the attribution-self-efficacy link in an endurance context. An increased understanding 
of how the attributional causes for performance may link to self-efficacy in an 
endurance context, is particularly warranted given the strength of evidence 
demonstrating that attributions can be changed through intervention (e.g., Rees et al., 
2009). 
The last stage of analysis in the formation and alteration of self-efficacy beliefs 




performing the task (Gist & Mitchell, 1992). This assessment considers personal 
resources (e.g., ability level, fitness level, anxiety) as well as situational factors (e.g., 
competing demands, other competitors, weather) that would likely influence 
performance on the task and is in accordance with key tenets of social cognitive theory 
(Bandura, 1986; 2001). In the endurance performance domain, this assessment of 
personal resources is likely to relate to perception of effort. For example, if a runner 
is aware of the perceived effort experienced while running at a certain speed, and then 
when running at this speed there is an incongruence between the expected (i.e., what 
was experienced before) and the experienced perceived effort (i.e., what is 
H[SHULHQFHG QRZ WKLV FRXOG VXJJHVW D FKDQJH LQ DQ LQGLYLGXDO¶V UHVRXUFHV ,I WKH
perceived task difficulty was harder (as evidenced through an increase in perceived 
effort), and there was no discernible change in in the objective task difficulty (e.g., 
running up a hill), this could suggest some personal resource has changed (e.g., energy, 
fitness, or motivation), and as such self-efficacy for the task may decrease or be altered 
altogether. This interaction between the expected and the experienced physical 
VHQVDWLRQVZDVLGHQWLILHGLQ&KDSWHUXQGHUWKHWKHPHRIµ3K\VLFDO)DPLOLDULW\¶. While 
the participants in Chapter 2 discussed how this could influence their self-efficacy, 
there has been no research to date that has attempted to examine this using an 
experimental methodology.  
The three stages of analysis outlined by Gist and Mitchell (1992) offer a clear 
avenue for understanding how self-efficacy beliefs are altered and maintained in 
endurance sports. To investigate these stages experimentally, it is important that we 
possess valid manipulations and methodologies. One approach could be using a task 
difficulty manipulation. An increase in objective task difficulty (e.g., through raising 




a decrease in performance (Rejeski, 1981). If individuals were not aware of this change 
in objective task difficulty, and they understood their expected perception of effort for 
the task based on their prior experiences, the change in perceived difficulty (as 
evidenced through an increase in perception of effort), could be perceived as resulting 
from a change in personal resources, therefore causing a decrease in self-efficacy. 
Importantly, whereas Sides, Chow, and Tenenbaum (2017) previously demonstrated 
a negative relationship between perceived task difficulty and self-efficacy, participants 
in the study were aware that the objective difficulty of the task had changed. How 
changes in perceived task difficulty (when the objective difficulty is believed to be the 
same) may influence self-efficacy remains unclear. A task difficulty manipulation, 
therefore, could be a suitable methodology for gaining an increased understanding of 
the malleability of self-efficacy beliefs. Additionally, it could also prove a valid 
experimental method for altering attributions in experienced individuals.  
 The use of an experimental method also aligns with the curUHQWWKHVLV¶Vuse of 
a mixed-methods approach. In Chapter 2, qualitative inquiry was used to gain an 
understanding of endurance athletes experiences regarding the formation of their self-
efficacy. The use of an experimental methodology in the current chapter would help 
advance these previous findings and provide further evidence for an aspect of reality 
which can not be identified solely through qualitative methods (i.e., causal 
mechanisms for change; Fletcher, 2017).  
 Based on the points presented so far, the current study attempts to address the 
third aim of the thesis regarding the malleability of self-efficacy beliefs by examining 
the effects of a task difficulty manipulation on self-efficacy and post-performance 
attributions in experienced individuals. Specifically, it was hypothesised that. 




2.  Post-performance attributions of controllability and stability would be 
significantly lower in the manipulation condition.  
3. The change in perceived effort between the conditions would be negatively 
correlated with the change in self-efficacy between the conditions. 
Method 
To address the research questions a single-blind, within-subject, repeated-
measures, counterbalanced design was used. The design had two conditions; normal 
difficulty (ND; 1% incline) and increased difficulty (ID; 2% incline).  
Participants 
Participants were twelve male (age = 38.5 ± 12.2 years, height = 177.5 ± 
7.6cm, weight = 68.9 ± 6.5kg, maximum oxygen uptake [ VO2max] = 59.3 ± 5.7 
ml·kg-1 ·min-1) and six female (age = 42.8 ± 11.6 years, height = 169.2 ± 4.4cm, 
weight = 60.2 ± 6.8kg, VO2max = 52.0 ± 2.6 ml·kg-1 ·min-1) runners recruited from 
local running clubs. Participants had been engaging in competitive running for 15.1 ± 
10.5 years, were training 10.2 ± 3.7 hours a week, and were healthy and free of injury. 
All participants had completed at least three 5km races in the prior 6 months. Five 
kilometre personal best (PB) during this time was 19:53 ± 2:16 minutes for men, and 
22:36 ± 3:09 for women. An apriori statistical power analysis calculated that 16 
participants would be necessarily WRGHWHFWDPHGLXPHIIHFWVL]H&RKHQ¶VF= 0.25) 
ZLWKDQĮHUURUSUREDELOLW\RIDQGSRZHUDVVXPLQJDFRUUHODWLRQRIDPRQJ
repeated measures (based on comparable data from other studies; Wagstaff, 2014).  
Following University Ethics Committee approval, participants, none of whom 
had prior knowledge of the nature of the study, were recruited from local running 
clubs. Participants were informed that the study was an investigation of psychological 





Positive and negative affect scale (PANAS). Positive and negative affect 
were measured using the PANAS (Watson, Clark, & Tellegen, 1988). The PANAS is 
comprised of ten positive affect items (e.g., excited) and ten negative affect items (e.g., 
distressed). Responders rate the extent to which they are feeling each item at the 
present moment on a five-point scale, ranging from 1 (Very slightly or not at all) to 5 
(Extremely). 
Self-efficacy. Task self-efficacy was assessed with a 6-item measure of non-
hierarchical self-efficacy scored on an 11-point scale (0, no confidence at all to 100, 
complete confidence). The scale was developed in line with recommendations by 
Bandura (2006) and focused on skills and behaviours related to the 5km time trial such 
as: pacing, controlling emotions and thoughts, pushing physically, managing pain and 
discomfort, and managing feelings of exertion. Pooled data from across the study 
UHYHDOHGDVDWLVIDFWRU\VFDOHVFRUHUHOLDELOLW\Į 3HUIRUPDQFHself-efficacy was 
assessed through a hierarchical scale which consisted of a list of descending 5km 
times. Participants were asked to indicate their confidence in completing the 5km run 
in that time on an 11-point scale (0 - no confidence at all, 100 - complete confidence). 
The scale consisted of nine times, which were individualised for each participant. The 
first point represented 88% of their 5km PB, and then each point increased by 2% to 
a total of 104% of their 5km PB. To aid with ease of understanding and answering, 
times were rounded to the nearest multiple of five (e.g., a time of 21:32 became 21:30). 
Level of self-efficacy was calculated as the number of time points where a confidence 
rating was provided. Strength of self-efficacy was calculated as the sum of all 




2008). Pooled data from across the study revealed acceptable internal reliability for 
the performance self-HIILFDF\VFDOHĮ  
Ratings of perceived exertion (RPE). In-task perception of effort was 
measured with the 6-20 RPE Scale (Borg, 1998). Participants were given instructions 
ZKLFK LQFOXGHG D GHILQLWLRQ RI SHUFHSWLRQ RI HIIRUW ³KRZ HIIRUWIXO KHDY\ DQG
VWUHQXRXVWKHH[HUFLVHIHHOV´0DUFRUD, 2010), an explanation of the nature and use of 
the scale, definitions of scale anchors, and a statement that there are no right and wrong 
answers. Participants practised using the scale during the familiarisation time trial. 
Subjective performance satisfaction.  Subjective performance satisfaction 
was assessed through a seven-point Likert scale (1 ± Not satisfied at all, 7 ± completely 
satisfied).  
Attributions. Post-performance attributions were assessed using the Revised 
Causal Dimension Scale (rCDS-II; McAuley, Duncan, & Russell, 1992), a 12-item 
self-report scale consisting of four subscales: stability, personal control, external 
control, and locus of causality. Participants were asked to reflect on the probable 
reason(s) for their performance, and then rated their level of agreement with 12 bipolar 
adjective statements, from 1 (permanent) to 9 (temporary).  
Post study questionnaire. 7RSUREHZKHWKHUSDUWLFLSDQWVJXHVVHGWKHVWXG\¶V
aims and hypotheses, participants were asked to describe what they thought was the 
purpose of the study. 
Procedure  
Each participant visited the experimental facility a total of four times. The four 
visits comprised of a familiarisation and maximum incremental testing on visit one, 
followed by three experimental visits which involved a six-minute preload run at a 




was to provide participants with a comparison point for the increased difficulty 
condition.  Following familiarisation participants were randomly allocated to either a 
ND-ID-ND (n = 9) or ND-ND-ID (n = 9) counterbalancing system. Data from each 
participant was collected individually during these visits. Each visit commenced at the 
same time of day ± 2 hours, in order to minimise any circadian variations (ACSM, 
2013). A minimum of 48 hr was given to rest between conditions. All participants 
were given written instructions to maintain their current diet and exercise regimen for 
the duration of the study. The day before each visit participants were asked to drink 
40mL of water per kilogram of body weight, sleep for at least 7 hours, refrain from 
the consumption of alcohol, and avoid any vigorous exercise. Participants were also 
instructed to avoid caffeine for at least 3 hours before testing (ACSM, 2013). At each 
visit to the laboratory, participants were asked to complete a pre-test checklist to 
ascertain if they had complied with the instructions, and to check for illness, injury or 
infection. Two digressions due to illness were reported, and these two participants 
were rescheduled for the following week. At the end of their fourth visit, participants 
were fully debriefed, including the true purpose of the study. 
Session One - familiarisation and incremental max testing. After gaining 
ZULWWHQLQIRUPHGFRQVHQWWKHSDUWLFLSDQW¶VKHLJKWZHLJKWDQGUHVWLQJEORRGSUHVVXUH
were measured. Participants completed questions relating to demographics, training 
and running event history.  
Participants then completed an incremental exercise test to volitional 
exhaustion on a treadmill (Pulsar 3P; h/p/cosmos Sports and Medical, Nussdorf-
Traunstrein, Germany) with continuous measurement of respiratory gas exchange 
using a metabolic cart calibrated according to the manufacturers instruction before 




min warm-up at a self-selected pace, participants began at an intensity based on their 
ability, with the intention of reaching volitional exhaustion within 10-12 minutes. 
Stages during the test lasted 2 minutes, with 2% increments in incline for each of the 
first 5 stages, followed by 1kph increments to volitional exhaustion. Heart rate was 
measured continuously by wireless telemetry (Polar RS400, Kempele, Finland). V
O2max was determined as the highest value for a 30 second average. Mean data for all 
18 participants indicated that volitional exhaustion was reached in 10.32 ± 2.12 
minutes. 
After completion of the incremental testing, participants were allowed a fifteen 
minute recovery period. During this time, participants were familiarised with measures 
that would be used in the upcoming visits. First, and in line with recommendations by 
Bandura (2006), participants were familiarised with the non-hierarchical and 
hierarchical self-efficacy scales that would be used in the study. Participants were 
instructed to indicate their perceived capability of achieving a time or behaviour in 
that immediate moment, rather than what they might be able to do one day, or what 
they would like to be able to do. Participants were also instructed on the use of the 
Borg 6-20 RPE scale (Borg, 1998) which would be used during the 5km run. 
Following the rest period and measure familiarisation, participants completed 
a familiarisation 5km run on the treadmill. Participants were told that all runs would 
occur at a 1% incline. Participants were instructed to use this 5km as a practice before 
the experimental visits, and to gain a familiarity with the controls, and treadmill 
running. Every 1km, participants were asked their RPE. Heart rate was measured 
continuously throughout. No verbal communication occurred between the participant 
and the experimenter, outside of the measures every 1km (McCormick et al., 2015). 




the use of a control panel which was located close to their right hand, and was freely 
accessible. 
Remaining sessions. Upon arrival, participants completed the experimental 
instructions checklist and the Positive and Negative Affect Scale (PANAS). After 
completion, participants were allowed to carry out their own individual warm up. The 
duration of this warm up was recorded on the first experimental visit, and kept the 
same for subsequent visits. 
Following the warmup, participants undertook a preload comprising six 
minutes of running at 90% of their 5km PB pace (13.8 ± 1.4 km/h). The purpose of 
this fixed six minutes was to provide participants with information pertaining to the 
perceived task difficulty of running at a speed similar to which they would in the time 
trial. This therefore would allow a comparison point for the manipulation visit. During 
this preload, heart rate was monitored continuously, and RPE was assessed in the final 
30 seconds.  At completion of the preload, participants were allowed a six minute 
break before completing the 5km time trial. The length of this break was recorded and 
maintained on subsequent visits. During this break participants were presented with 
both a task self-efficacy scale, and an individualised hierarchical performance self-
efficacy scale for the upcoming 5km run. After completion of the scales, participants 
were instructed to complete the 5km run as quick as they could. Participants were free 
to adjust the speed through the use of a control panel. Heart rate was monitored 
continuously throughout, and RPE was recorded every 1km. After the completion of 
the 5km run, participants completed a second PANAS, indicated their subjective 





The increased difficulty (ID) condition (2% incline) was identical to the 
normal difficulty (ND) conditions (1% incline), except that during the preload, as the 
speed of the treadmill was increased, the incline of the treadmill was raised to 2% 
rather than 1%. This increase in incline was maintained throughout the preload and for 
the 5km run. Prior research has indicated that such an increase in incline can lead to 
an increase in oxygen consumption, therefore increasing the physical demand of the 
task  (Jones & Doust, 1996). Although a 1% change in incline represents a relatively 
small change in task difficulty, this was important as it was hypothesised that too large 
a discrepancy would lead to participants believing the task had changed. In order to 
hide the change from participants, on the control panel of the treadmill the information 
relating to incline and heart rate were covered up by a piece of paper under the guise 
of being needed for another experimenters study. This piece of paper was present on 
all visits, as to not arise suspicion. At the end of the study participants were asked to 
disclose what they believed the true purpose of the study was. 
Statistical Analyses 
Independent t-tests were conducted on all primary dependent variables (self-
efficacy and attribution) and manipulation check variables (perceived exertion, heart 
rate, performance, affective responses, and subjective performance satisfaction) in 
order to assess order effects. Repeated Measures Analyses of Variance (RM-ANOVA) 
were conducted for each of the primary dependent variables (self-efficacy and 
attributions), and for the manipulation check variables (perceived exertion, heart rate, 
performance, affective responses, and subjective performance satisfaction).  A three 
(condition) x five (distance covered; i.e., each kilometre) RM-ANOVA was conducted 
to investigate the effects of the task difficulty manipulation on heart rate, perceived 




between changes in perception of effort during the preload, and changes in self-
efficacy, change scores were calculated by averaging the two ND condition scores, 
and then subtracting this from the ID condition. If assumptions of sphericity were 
violated, the Greenhouse-Geisser correction was used to report analyses. Post-hoc 
analyses were conducted using a Bonferroni correction where significant F ratios were 
observed. Statistical significance was accepted as p WZR- tailed). Effect sizes 
for RM-ANOVA outcomHVȘSðDUHUHSRUWHGLQ7DEOH&RKHQ¶Vd (Cohen, 1992) 
HIIHFWVL]HVDUHUHSRUWHGZKHUHUHOHYDQW&RKHQ¶VJXLGHOLQHVRIVPDOOU 
medium (r = .30), and large (r = .50) were used when interpreting correlations. All 
analyses were conducted using the Statistical Package for the Social Sciences (IBM 
Statistics 23.0; SPSS Inc., Chicago, IL). 
Results 
Mean and standard deviation (SD) data for all dependent variables are presented in 
Table 5. 
Manipulation Checks 
Post study questionnaire. Analysis of the post-study questionnaire revealed 
that no participants guessed the aims of the study. The majority of the participants 
believed the aim of the study was to investigate how emotions and performance beliefs 
may influence running performance.  
Order effects. To check the data for order effects, independent samples t-tests 
compared participants undertaking the 2% incline followed by the 1% incline (i.e., 
ND-ID-ND) with those receiving the 2% incline after the 1% inclines (i.e., ND-ND-
ID). All study variables were included, with no significant differences being observed 
for self-efficacy, performance, RPE, HR, or affect. Participants who received the 2% 




external locus of control, t (16) = 2.28, p = .041, d = .24. Given the lack of theoretical 
explanation for this finding it was considered a false positive and when viewed amid 
the other non-significant relationships it was interpreted from these data no order 
effects were present. 
Pre-test and post-test affect. RM-ANOVAS revealed no significant effect of 
condition on pre-test positive (p = .911), or negative affect (p = .501). This indicates 
that participants did not experience differing affect prior to the experimental 
conditions, and thus, makes it unlikely that any difference in variables can be attributed 
to affect. A RM-ANOVA revealed a significant effect of condition on post time trial 
positive affect, F (2, 34) = 10.49, p  ȘSð  DQGSRVt time trial negative 
affect, F (2, 34) = 4.91, p  ȘSð 3DLUZLVHFRPSDULVRQVUHYHDOHGWKDWSRVLWLYH
affect was significantly lower in the ID condition than the first ND condition (p = .009, 
d = 0.86) and second ND condition (p = .001, d = 0.87). Pairwise comparisons revealed 
no significant differences between the two ND conditions (p = .998, d = 0.09). 
Pairwise comparisons revealed that negative affect was significantly higher in the ID 
condition than the second ND condition (p = .003, d = 1.08), but not in the first ND 
condition (p = .699, d = 0.34). The pairwise comparison between the two ND 
conditions revealed no significant differences (p = .340, d = 0.41).  
Effect of manipulation on preload. RM-ANOVAS revealed a significant 
effect of condition on preload RPE, F (2, 34) = 7.13, p  ȘSð 1R
significant effect was found for preload HR, F (2, 34) = 2.89, p  ȘSð 
Pairwise comparisons revealed that preload RPE was significantly higher in the ID 
condition than the first ND condition (p = .035, d = 0.52) and the second ND 




conditions revealed no significant difference (p = .779, d = 0.31). This indicates that 
the manipulation increased the perception of effort in the preload condition. 
Effect of manipulation on the 5km time trial. The 3x5 RM-ANOVA 
revealed a significant main effect of distance covered on HR (p < .001), RPE (p < 
.001), and speed (p < .001). As can be seen in Figure 1, HR, RPE, and speed all tended 
to increase across the 5km time trial. The 3x5 RM-ANOVA also revealed a significant 
main effect of condition on 5km time trial RPE (p = .023) and speed (p < .001). There 
was no significant effect of condition on 5km time trial HR (p = .741). The 3x5 RM-
ANOVA also revealed a significant interaction between distance covered and 
condition for HR, F (8, 136) = 2.44, p  ȘSð 53(F (8, 136) = 2.75, p = 
ȘSð DQGVSHHG F (8,136) = 4.77, p ȘSð $VFDQEHVHHQLQ
Figure 1B, follow up one-way ANOVAs revealed that RPE was significantly higher 
at the third km time point in the ID condition than in the second ND condition (p = 
.003) but not the first ND condition (p = .250). Additionally, as can be seen in Figure 
1C, speed was significantly slower at the third, fourth, and fifth time points in the ID 
condition than the first ND condition (p = .006, p = .021, p = .019) and second ND 























Figure 1. Mean ± standard deviation ratings of heart rate (panel A), perceived 
exertion (RPE; panel B), and speed (panel C) values over time in the first normal 










































     
 
 




Increased Difficulty p ȘSð 
 M SD M SD M SD   
Pre-PANAS Positive  37.50 6.15 37.22 4.20 37.72 4.65 .911 .01 
Pre-PANAS Negative  13.61 2.45 12.94 2.46 13.05 2.79 .501 .04 
Preload HR (bpm) 157 13 156 15 159 13 .069 .15 
Preload RPE  12.39 0.91 12.17 0.62 12.89 0.75 .003 .29 
Task Self-Efficacy  85.83 8.52 85.12 9.13 80.32 10.56 .007 .25 
Performance Self-Efficacy (Level)  6.88 1.57 7.00 1.37 7.05 1.43 .880 .01 
Performance Self-Efficacy (Strength)  74.82 11.65 73.52 9.11 68.22 10.25 .037 .19 
Performance (seconds) 1339.22 220.93 1340.33 239.75 1389.50 217.55 <.001 .46 
Subjective Performance Satisfaction  5.05 1.35 5.39 1.37 3.05 1.16 <.001 .60 
Post-PANAS Positive  40.16 5.74 39.72 4.57 35.11 6.01 <.001 .38 
Post-PANAS Negative  12.66 5.58 11.88 2.49 15.22 3.72 .013 .22 
Locus of Control  20.00 3.35 21.38 3.46 19.83 3.79 .281 .07 
External Control  9.89 5.04 8.22 5.54 10.50 3.84 .014 .22 
Stability  11.66 5.11 10.77 4.65 7.50 4.64 .003 .29 
Personal Control  23.38 2.19 22.17 3.05 19.38 5.86 .026 .22 
7DEOH0HDQV6'¶VS-YDOXHVDQGȘSðIRUGHSHQGHQWYDULDEOHV 
Note. p-YDOXHVDQGHIIHFWVL]HVȘSðEDVHGRQ50-ANOVAs between conditions 
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A RM-ANOVA also revealed a significant effect of condition on 5km time 
trial performance, F (2, 34) = 14.58, p ȘSð 3DLUZLVHFRPSDULVRQVUHYHDOHG
that performance was significantly slower in the ID condition than the first ND 
condition (p = .001, d = 0.51) and the second ND condition (p = .003, d = 0.48). No 
significant differences were detected between the two ND conditions (p = .999, d = 
0.08).  
A RM-ANOVA revealed a significant effect of condition on subjective 
performance satisfaction, F = (1.489, 25.31) = 25.64, p ȘSð )ROORZXS
pairwise comparisons revealed that performance satisfaction was significantly lower 
in the ID condition than the first ND condition (p < .001, d = 1.45) and the second ND 
condition (p < .001, d = 1.68).  
Effect of Manipulation on Primary Variables 
 
Self-Efficacy. RM-ANOVAS revealed a significant effect of condition on task 
self-efficacy, F (2, 34) = 5.79, p    ȘSð    DQG SHUIRUPDQFH VHOI-efficacy 
strength F (1.45, 24.67) = 4.22, p  ȘSð 7KHUHZDVQRVLJQLILFDQWGLIIHUHQFH
for performance self-efficacy level, F (2, 34) = 0.13, p  ȘSð 7DVNVHOI-
efficacy was significantly lower in the ID condition than the first ND condition (p = 
.038, d = 0.35) and the second ND condition (p = 0.22, d = 0.48). Pairwise comparison 
between the two ND conditions revealed no significant change in task self-efficacy (p 
= .999, d = 0.09). 
Pairwise comparisons revealed that self-efficacy strength was significantly 
lower in the ID condition than the first ND condition (p = .033, d = 0.35), and the 
second ND condition (p = .020, d = 0.51). No differences for self-efficacy strength 
between the two ND conditions (p = .999, d = 0.08) were detected.  
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Attributions. A RM-ANOVA revealed a significant effect of condition on 
attributional dimensions of stability, F (2, 34) = 7.18, p  ȘSð SHUVRQDO
control, F (1.49, 26.61) = 4.85, p  ȘSð DQGH[WHUQDOFRQWUROF (2, 34) = 
4.83, p  ȘSð 2. No significant effects were found for locus of control (p = 
.281). Pairwise comparisons revealed that participants in the ID condition reported 
greater instability in their attributions than in the first ND condition (p = .010, d = 
0.78) and second ND condition (p = .009, d = 0.64). No significant differences were 
detected between the two ND conditions (p = .988, d = 0.10).  Additionally, 
participants reported less perceptions of personal control in the ID condition than in 
the first ND condition (p = .047, d = 0.72) but not in the second ND condition (p = 
.256, d = 0.34). No significant differences were detected between the two ND 
conditions (p = .456, d = 0.12). Participants also reported higher perceptions of 
external control in the ID condition compared to the second ND visit (p = .041, d = 
0.62), but not the first ND visit (p = .999, d = 0.18).  There was no significant 
difference between the two ND conditions (p = .126, d = 0.35). 
Relationship between change in RPE and self-efficacy. The correlational 
analysis revealed that change in RPE was significantly negatively correlated with 
change in self-efficacy strength, r (n = 18) = -.74, p < .001. There was no significant 
relationship between change in RPE and task self-efficacy, r (n =18) = -.28, p = .261), 
and change in RPE and performance self-efficacy level r (n = 18) = .25, p =.317. 
Discussion 
The current study examined the effects of a task difficulty manipulation on 
self-efficacy and performance attributions in experienced distance runners. Task self-
efficacy and performance self-efficacy strength decreased after the task difficulty 
manipulation, but no changes were detected for performance self-efficacy level. 
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Regarding the causal explanations for performance, the manipulation condition 
resulted in decreased perceptions of personal control and stability and increases in 
perceptions of external control. A negative correlation was also detected between 
change in perception of effort and performance self-efficacy strength, although no 
statistically significant correlations were detected between the other types of self-
efficacy. In summary, partial support was found for the hypotheses. These findings 
provide important insights into the malleability of self-efficacy beliefs and therefore 
help address the second aim of this thesis. Furthermore, evidence is provided for the 
previously identified interaction between past performance experiences and 
physiological states as identified in Chapter 2.  
Both task self-efficacy and performance self-efficacy strength were 
significantly lowered following the preload in the ID condition. Perception of effort  
has been demonstrated to be an important source of self-efficacy for exercise in 
sedentary (McAuley & Blissmer, 2000; McAuley & Courneya, 1992) and elderly 
individuals (McAuley, Jerome, Marquez, Elavsky, & Blissmer, 2003), but the present 
study is the first study to link perception of effort to self-efficacy in endurance athletes. 
This finding also advances the previous findings of Chapter 2 through identifying a 
specific physical sensation (i.e., perception of effort) that endurance athletes are likely 
to use to gauge their progress towards a task. As perception of effort was higher than 
previously experienced during the preload, and as there was no explicit reason for this 
change in perception of effort, this may have resulted in individuals perceiving a 
personal resource to have changed, and thus resulted in a lowering of self-efficacy for 
the upcoming 5km time trial. This was in turn demonstrated by the negative 
relationship that was detected between change in perception of effort and change in 
performance self-efficacy strength. Task self-efficacy was also lower in the 
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manipulation condition, however unlike performance self-efficacy strength there was 
no correlation with change in perception of effort. This finding could be explained by 
small statistical power, an alternative, more theoretical explanation can be that task 
self-efficacy is informed by different sources of information. As mentioned in both 
Chapter 2 and Chapter 3, there exists considerable amounts of overlap between both 
types of self-HIILFDF\DQGWKHVRXUFHV,WPD\EHWKDWWKHFXUUHQW&KDSWHU¶VIRFXVRQ
one specific aspect (i.e., perception of effort), meant that other important components 
were not measured which may have led to a change in task self-efficacy. 
The attributions provided for performance play a crucial role in how these 
performances contribute to self-efficacy (Mitchell & Gist, 1992). As predicted by the 
hypothesis, perceptions of controllability and stability where lowered in the increased 
difficulty condition. In experienced individuals, such as those in this study, who 
possess a high level of self-efficacy, attributing poor performances to uncontrollable 
and unstable causes is hypothesised to act as a protective mechanism for both self-
efficacy and self-esteem (Bandura, 1997; Kane et al., 1996). Such a finding also 
supports prior experimental research (Coffee & Rees 2008; Gernigon & Delloye, 
2003), and helps demonstrate the potential validity of a task difficulty manipulation to 
alter attributions. Post-hoc comparisons, however, revealed that the changes in 
attributions where only statistically significant in comparison to one of the normal 
difficulty visits. A further reason for this lack of significance in post-hoc comparisons, 
could be due to the large amounts of intra-individual variability that exists for 
attributions (Weiner, 1986). The lack of significance may also be a result of the 
deception in the current study being a one-off experience, and that more repeat 
experience of poor performances may lead to a larger change in attributions. 
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Supporting these findings was the methodological rigor utilised in the current 
study. First, experienced athletes were recruited to the study and they were allowed a 
high level of familiarisation with the task. Although self-efficacy research which 
makes use of novices can be useful in examining the self-efficacy of learning, self-
efficacy for performance is best examined where individuals have a strong 
understanding of the task demands and their own capabilities (Ericsson & Anders, 
2006; Feltz et al., 2008). Second, the multidimensionality of self-efficacy beliefs was 
accounted for, using both hierarchical and non-hierarchical scales. Participants were 
familiarised with the scales, the scoring responses, and the performance times were 
personalised for everyone, all considered best practice in self-efficacy research 
(Bandura, 2006).  Furthermore, as evidenced by the changes in subjective performance 
satisfaction and post-performance affect, the participants in the current study where 
motivated to, and cared about their performance, an important requirement for 
endurance performance research (McCormick et al., 2018). 
Notwithstanding the strengths of the study presented, there are several 
limitations. First, although we detected a negative correlation between change in 
perception of effort and change in performance self-efficacy strength, this does not 
mean it was the only reason participants lowered their self-efficacy. Asking 
participants to provide a brief reason for giving the self-efficacy ratings that they did, 
could have helped provide further insight into why their self-efficacy was lower. 
Second, the laboratory setting of the study may have influenced the attributional 
process. Research has demonstrated that laboratory settings can have an influence on 
the attributions provided for performance in comparison to naturalistic settings  (Van 
Raalte, 1994).  Given, however, the need for laboratory settings to carry out the 
manipulation, this was deemed warranted.  Third, because of the design of the study 
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it was not possible to examine if the lowering of self-efficacy by the change in task 
difficulty had an influence on performance, as both the preload and the time-trial were 
at a 2% incline. Additionally, as the main aim of the study was not to investigate the 
self-efficacy performance relationship, but instead examine the consequences of a 
change in task difficulty on self-efficacy and attributions, this does not pose a major 
limitation. A further limitation was the imbalance between male and female athletes. 
Prior self-efficacy research has indicated a potential gender effect for self-efficacy, 
with men typically reporting higher levels of self-efficacy (Feltz et al., 2008), and 
women being more susceptible to manipulations designed to lower self-efficacy 
(Feltz, 1988). Although no gender effect was detected in the current study this may 
have been due to a lack of statistical power. Additionally, alongside the measurements 
of task-specific self-efficacy, it may have also been beneficial to measure a domain-
specific self-efficacy such as through the ESSES which was developed in Chapter 3. 
However, due to both Chapter 3 and the current Chapter being conducted concurrently 
it was not possible to include the ESSES as a measure. 
The current study offers several directions for future researchers and applied 
practice. Future research could look to use a similar methodology as the one employed 
here and examine the effects that various interventions could have on attributions, self-
efficacy, and performance. Future research could also examine if a dose-response 
effect (i.e., through an examination of differing levels of perceived task difficulty 
change) exists in relation to the task difficulty change and self-efficacy, and if 
sensations experienced during exercise such as perception of effort mediate this 
relationship. This could be achieved by increasing the scale of the task difficulty 
manipulation (e.g., using increased inclines on the treadmill, or an increased wattage 
on a cycle ergometer), and examine the effects of this on self-efficacy beliefs. Similar 
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changes in perceived task difficulty could be achieved through caffeine 
supplementation (which has been demonstrated to lower perception of effort; Ganio, 
Klau, Casa, & Armstrong, 2009), inducing hypoxia through altering the oxygen 
percentage in the atmosphere (which has been demonstrated to increase perception of 
effort; Shephard et al., 1992), or through inducing a state of mental fatigue (which has 
been demonstrated to increase perception of effort; Marcora, Staiano, & Manning, 
2009). This variety of experimental manipulations would also allow an examination 
of positive changes in perceived difficulty, where a familiar task is experienced as 
EHLQJµHDVLHU¶DVHYLGHQFHGWKURXJKDGHFUHDVHLQSHUFHSWLRQRIHIIRUW 
In terms of practical implications, the current study highlights how 
unexplained or unexpected changes in task difficulty may influence self-efficacy. This 
may act as a useful starting place for conducting intake interviews with endurance 
athletes, or for which to target interventions at. The use of psychological skills to 
attempt to mitigate the dissonance created when unexpected changes occur could be a 
critical aspect for interventions to target. Regarding coaches, based on the findings 
IURPWKHFXUUHQWVWXG\LWPD\EHEHQHILFLDOWRHQVXUHWKDWHQGXUDQFHDWKOHWHV¶WUDLQLQJ
is structured so that they are able to develop an effective understanding of their ERG\¶V
response to various intensities. Importantly, however, it is likely to be beneficial to 
attempt to create discrepancies such as those experienced in the current study, using 
incline-training, pace changes, or reduced recovery time. The overall goal of such 
strategies is that endurance athletes should be aware of their likely physical reactions 
to such changes in difficulty, and as such potentially avoid the reductions in self-
efficacy displayed in the current study. It may be necessary to ensure endurance 
athletes have strategies in place in case they experience unexpected and unexplained 
variations in perceived task difficulty. For example, during the warm up before an 
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important event, if an athlete begins to worry that their experienced level of perceived 
difficulty does not match their previous experiences, they could look to apply various 
psychological skills such as relaxation, imagery, and self-talk to ensure their self-
efficacy is not affected (Lowther, Lane, & Lane, 2002; Sheard & Golby, 2006) 
Conclusion 
The current study is the first to examine how a task difficulty manipulation 
may influence self-efficacy and attributions in experienced distance runners. These 
findings help demonstrate how variation in perceived task difficulty can influence self-
efficacy in experienced individuals, and that a task difficulty manipulation can be used 
to successfully alter self-efficacy beliefs and attributions in experienced distance 
runners. These findings directly contribute to the third aim of the current thesis which 
was to gain an increased understanding on the malleability and dynamicity of self-
efficacy beliefs in the endurance sport domain. A greater understanding of how self-
efficacy beliefs are generated, altered, and maintained is critical to the development 












Chapter 5: The effects of brief online web-
based psychological interventions on endurance 


















Objectives: Psychological interventions have been demonstrated to be beneficial to 
endurance athletes. One psychological construct which could be targeted by these 
interventions is self-efficacy. Two interventions which have been previously used with 
endurance athletes, and have been associated with self-efficacy, are self-talk and 
implementation intentions. These two interventions represent brief, inexpensive, and 
accessible ways of providing psychological support to endurance athletes. To examine 
the effects of the two interventions on self-efficacy and performance, the current study 
examined the impact upon endurance athletes participating in real world competition. 
Method: A randomised control trial design was employed in a naturalistic setting. 
Ninety-four endurance athletes (52 males) were randomised to one of three conditions 
(self-talk, implementation intentions, and control) prior to an upcoming endurance 
event. Measures of self-efficacy were collected pre and post-event, whereas goal 
attainment, performance satisfaction, coping, stress appraisals, and social validity of 
the interventions were collected post-event. Results: Perceptions of stress 
controllability where significantly higher in the two intervention groups compared to 
the control group. Further ANOVAs revealed no significant effect of group on all 
outcome variables. High levels of perceived satisfaction and use of interventions 
during the event were reported in both intervention groups. Conclusions: The current 
study is the first to examine how brief psychological interventions may influence self-
efficacy, coping, performance, and subjective satisfaction in endurance athletes who 
are competing in naturalistic settings. Although these interventions only influenced 
perceptions of stress controllability, the interventions were deemed useful and suitable 
by the endurance athletes. The findings provide evidence for the use of the internet in 
helping to deliver psychological interventions to endurance athletes. 
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Psychological research in the sport and exercise domains has the potential to benefit a 
wide variety of individuals (Brown & Fletcher, 2017; Gill, Williams & Reifsteck, 
2017). In the sport psychology literature these benefits have, arguably, largely focused 
on enhancing performance (i.e., improving competitive outcomes such as finishing 
times and positions), but there has also been calls for researchers to consider ways of 
enhancing the experience of those taking part in sport (Gill, Williams & Reifsteck, 
2017). This enhancement of experience can relate to the emotional experience (e.g., 
through enhancing positive emotions such as joy and happiness), cognitions (e.g., 
irrational performance beliefs and concepts of self-worth), and through helping 
athletes cope and manage various demands and stressors that may impede their 
enjoyment and performance (Gill, Williams, & Reifsteck, 2017). Improving the 
experience of those taking part in sport could encourage continual engagement and 
participation, and this is important given the wide range of physical, mental, and social 
benefits that participating in sport can help provide (Wankel & Berger, 1990). One 
sporting population who could benefit from this psychological research are endurance 
athletes, who are broadly defined as people who participate and compete in endurance 
sports and events (McCormick, Anstiss, & Lavallee, 2018).  
As discussed in the preceding chapters of this thesis, self-efficacy is likely to 
be an important factor in enhancing endurance performance. With information now 
known about the formation of these self-efficacy beliefs (Chapter 2), the measurement 
of these beliefs (Chapter 3), and their potential for malleability (Chapter 4), it is 
worthwhile to consider now how to enhance these beliefs through intervention. 
Self-Efficacy Interventions 
7KHUHH[LVWVDYDULHW\RISRVVLEOH LQWHUYHQWLRQV WRKHOSHQKDQFHDQDWKOHWH¶V
self-efficacy (Short & Sullivan, 2009). One possible intervention is through the 
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GHYHORSPHQW RI DQ DWKOHWH¶V VHOI-talk. Self-talk represents the word or phrases an 
athlete says to themselves (Hardy, 2007), and this self-talk can be used to reinforce an 
athletes¶ perceived capability (i.e., self-efficacy). In support of this, self-talk has been 
identified as commonly cited source of self-efficacy in athletes and endurance athletes 
(Feltz et al., 2008; Samson, 2014), and athletes¶ use of self-talk has also been 
associated with higher levels of self-efficacy (Hatzigeorgiadis et al., 2008). 
Additionally, self-talk was identified as a key source of self-efficacy in Chapter 2, with 
the endurance athletes in that study using self-talk to reinforce their self-efficacy 
during difficult periods of their events.   
One self-talk intervention which has received a large amount of research 
attention in relation to endurance performance is motivational self-talk. Motivational 
self-talk focuses on reinforcing capability and desire through emotive statements such 
DV³&RPHRQ\RXFDQGRLW´RU³<RXDUHFUXVKLQJWKLV´ (Hardy, 2007). Motivational 
self-talk interventions have been demonstrated to lead to superior cycling performance 
in a variety of laboratory-based endurance tasks (Barwood et al, 2016; Blanchfield et 
al., 2014; Wallace et al., 2017), and therefore have a clear potential benefit for 
endurance athletes. Not all research examining motivational self-talk has revealed 
positive results however, with McCormick et al. (2018) finding that a motivational 
self-talk intervention delivered to ultra-runners, had no effect on performance in an 
ultra-marathon, and no effect on pre-event self-efficacy. Therefore, while there exists 
a rationale for motivational self-talk being a potential intervention for endurance 
athletes, further research is required, particularly in relation to self-efficacy.  
Alongside the positive effects on endurance performance, a key benefit of the 
motivational self-talk interventions is their delivery method. These interventions are 
delivered using a workbook, which is designed to be relatively brief in terms of 
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completion (i.e., 30min-60min) and requires minimal interaction between the 
participant and the researcher. As such, this intervention does not require a large time 
investment from participants and is also low-cost. This is a benefit when considering 
non-elite endurance athletes, who often cite a lack of time as a major demand 
(McCormick et al., 2017) and also who may lack access to accredited professionals 
IRULQWHUYHQWLRQVµ%ULHI¶SV\FKRORJLFDOLQWHUYHQWLRQVVXFKDVWKHXVHRIDPotivational 
self-talk workbook, could therefore be beneficial for a wide range of endurance 
DWKOHWHV,QGHHGWKLVXVHRIµEULHI¶SV\FKRORJLFDOLQWHUYHQWLRQVKDVUHFHLYHGLQFUHDVHG
attention in other domains of psychology (Jamieson et al., 2017; Webb et al., 2010) 
but is still relatively unexplored in sport psychology.  
A further brief psychological intervention which has been shown to be 
efficacious in academic, health, and educational contexts is implementation intentions 
(Achtziger, Gollwitzer, & Sheeran, 2008; Conner & Higgins, 2010). Implementation 
intentions are a form of goal related action planning, which are formulated through 
individuals identifying a potential challenge or difficulty they may face in pursuit of 
their goal, and then a solution for when this occurs. They are hypothesised to work as 
they encourage individuals to use a formulated action plan, which helps to prevent the 
use of ineffective or maladaptive plans (Adriaanse, Gollwitzer, De Ridder, de Wit, & 
Kroese, 2011; Gollwitzer, 1999). Like motivational self-talk, the use of 
implementation intentions has been associated with increased levels of self-efficacy 
(Webb et al., 2008; 2010). This increase in self-efficacy is hypothesised to occur as 
individuals perceive themselves as more capable of managing potential demands that 
may limit their performance. Implementation intentions could be an effective 
intervention at targeting the reduction in self-efficacy observed in Chapter 4, when 
there is a discrepancy between the expected and the experienced physical sensations. 
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Formulating if-then plans, in relation to these could be a way of helping inoculate 
endurance athletes against this reduction in self-efficacy. 
There is also evidence to suggest that implementation intentions could be 
beneficial for endurance athletes, with Lane et al. (2016) demonstrating that the use of 
implementation intentions led to superior emotional control and increased levels of 
performance satisfaction in a sample of distance runners. Lane et al. (2016) 
hypothesised that the beneficial effects of the implementation intentions were a result 
of superior emotional regulation, and a more effective response to stressful events the 
athletes faced when performing. This in turn supports the previous idea of helping to 
enhance both performance but also the experience of endurance athletes. Motivational 
self-talk and implementation intentions could therefore be two possible interventions 
which could be used to enhance both the performance and experience of endurance 
athletes.  In being able to understand the effectiveness of these interventions, two 
further factors must be considered. The first is what in context to examine these 
interventions (McCormick et al., 2018), and the second is the delivery method of these 
interventions (McCormick, Anstiss, & Lavallee, 2018). 
Intervention Considerations 
A recent critical review by McCormick et al. (2018) highlighted that research 
conducted on psychological interventions and endurance performance has 
predominately made use of laboratory-based settings. Whereas such settings provide 
experimental control, endurance athletes do not perform in controlled environments, 
and the generalisation of these results to real-life competition is limited. To address 
this, McCormick et al. (2018) called for more studies to investigate psychological 
interventions at real-life endurance events (i.e., a naturalistic setting). Examining the 
effects of an intervention in a naturalistic endurance sport setting has two key 
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advantages. First, performance motivation of participants is likely to be more self-
determined, and it also likely that participants will have self-set goals for the 
competition (McCormick et al., 2018). This self-determined motivation and the 
possession of self-set goals can help result in greater effort in each of the experimental 
conditions. Second, in a naturalistic setting, endurance athletes are likely to encounter 
a variety of demands and stressors which are not encountered in laboratory settings 
(e.g., other competitors, weather, and logistical issues). These demands and stressors 
can result in a decrease in self-efficacy (Samson, 2014), and as such the use of a 
naturalistic setting provides stronger levels of ecological validity for the intervention.  
After considering where to examine the intervention, it is equally important to 
consider how the intervention is delivered. A key aspect of psychological interventions 
is successful engagement with the target audience, and this chance of engagement is 
greatly increased when interventions are delivered in a preferable format (Greenspan 
& Feltz, 1989; Strachan, Marcotte, Giller, Brunet, & Schellenberg, 2017). In a recent 
study by McCormick, Anstiss, and Lavallee (2018) endurance athletes reported that 
one of the most preferred ways of receiving psychological guidance was via the 
internet. The internet has been demonstrated to be a successful delivery method for a 
variety of psychological interventions relating to behaviour change, mental health, and 
educational attainment (Gottlieb et al., 2017; Raghavendra, Newman, Grace, & Wood, 
2013; Webb, Joseph, Yardley, & Michie, 2010), and could therefore be feasible for 
the current study. Implementation intention-based interventions have been 
successfully delivered online previously (i.e., Lane et al., 2016) and while there exists 
no research on motivational self-talk interventions delivered online, it is likely that the 
current workbook structure of these interventions could be adapted to be delivered 
online. The use of the internet in delivering the intervention could also help facilitate 
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the use of endurance athletes competing in real-world events, as a much larger pool of 
participants could be recruited who are participating in a variety of events. 
The Current Study 
Based on the information presented so far, the current study attempted to 
address the third aim of the current thesis, by examining how brief psychological 
interventions (implementation intentions and self-talk) delivered online may impact 
endurance athletes competing in naturalistic settings, particularly in relation to their 
self-efficacy. There were three key aims of the research. First, in line with the desire 
to help enhance experience and performance, the first aim was to examine if receiving 
a brief intervention influenced self-referenced goal attainment and subjective 
performance satisfaction. Second, and in line with the desire to help enhance self-
efficacy, the second aim of the current study was to examine if receiving a brief 
intervention influenced self-efficacy, coping behaviours, and stress appraisals. Last, 
and in line with the desire to provide endurance athletes with feasible and useful 
LQWHUYHQWLRQVWKHWKLUGDLPZDVWRH[DPLQHWKHHQGXUDQFHDWKOHWH¶VVDWLVIDFWLRQDQG
perceived usefulness of the interventions, and if there were any differences between 
the two interventions. 
Methods 
Design 
A randomised controlled experimental design was used to assess the effect of 
the brief psychological interventions in a naturalistic setting. Participants were 
randomly assigned to an intervention group (self-talk, implementation-intentions) or 




Two hundred and thirty-five individuals originally registered their interest in 
the study, with 94 participants (52 males) ultimately completing the study (see Figure 
2. for full details on participant completion and attrition). The mean age of these 94 
participants was 40.05 years (SD = 10.57), and they had been taking part and 
competing in their endurance sport for an average of 7.62 years (SD = 5.43). Of the 94 
participants, 67 were runners, 13 were rowers, 8 were triathletes, 4 were cyclists, and 
2 were swimmers. In relation to previous exposure to psychology support for 
performance, most participants had not previously sought out prior psychological help 
and support (n = 58). Twenty-five participants had sought psychological help and 
support in relation to books or online resources, and 11 had sought help from 






                      Figure 2. Participant attrition and completion rate for the online interventions
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Ethical approval was granted by the Department ethics committee, and 
informed consent was obtained from all participants prior to data collection. Data were 
collected at three time points (baseline, intervention, follow up) using three online 
surveys which were hosted on the Qualtrics online survey platform. At baseline 
participants were able to register their interest in participating in the current study, by 
completing an online survey (Survey 1) which was distributed via emails to endurance 
sport clubs and posts to social media. Survey 1 provided participants with eligibility 
criteria, demographic questions, and asked them to indicate an event they were 
planning on competing in and the date of this event. Participants were also asked to 
UHSRUWWKHLUJRDOIRUWKLVHYHQW3DUWLFLSDQW¶VHPDLOVZHUHUHFRUGHGDWWKLVSRLQWWRDOORZ
contact for the other two time points of the study. 
The intervention time point was three weeks before the participants reported 
event date, and they were emailed a link to Survey 2. In Survey 2, participants 
answered questions relating to their self-efficacy, and were randomised to one of the 
interventions or the control condition. If the survey was not completed, participants 
were sent a reminder email after five days, and again after ten days. 
The follow up time point was two days after the participants reported event 
date, and they were emailed a link to Survey 3. Survey 3 consisted of questions relating 
to self-efficacy and several other outcome variables. If the survey was not completed, 
participants were sent a reminder email after five days, and again after ten days.  
Measures 
Self-efficacy. Self-HIILFDF\ ZDV PHDVXUHG µ(QGXUDQFH 6SRUW 6HOI-Efficacy 
6FDOH¶ (ESSES) which was developed and validated in Chapter 3. The ESSES is an 
11-item unidimensional scale which consists of items relating to pacing, controlling 
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thoughts and emotions, and managing exercise-induced sensations. Each item was 
rated on an eleven-point scale which ranged from 0 (No confidence at all) to 100 
(Completely confident). The ESSES and its subscales have been demonstrated to 
SRVVHVVHVVDWLVIDFWRU\VFDOHVFRUHUHOLDELOLW\Į DQGWKLVZDVUHSOLFDWHGLQWKH
FXUUHQWVWXG\Į  
Coping. Coping strategies were assessed using the Coping Inventory for 
Competitive Sport (CICS; Gaudreau & Blondin, 2002) in Survey 3. The CICS contains 
10 subscales categorised into three second-order dimensions: task-oriented coping 
(mental imagery, thought control, effort expenditure, seeking support, logical analysis, 
and relaxation) distraction-oriented coping (mental distraction and distancing), and 
disengagement-oriented coping (venting of unpleasant emotions and resignation). The 
CICS has been previously used to assess coping strategies in a sample of marathon 
runners (Gaudreau, El Ali, & Marivain, 2005). The results of Gaudreau at et al. (2005), 
however, suggested the removal of 10 items as they did not appear to be applicable to 
endurance athletes. To promote higher levels of content validity in the current study 
we opted to remove the problematic items identified by Gaudreau et al. (2005), and 
participants therefore completed a 28-item scale. Each item was rated on a 5-point 
Likert scale ranging from 1 (does not correspond at all) to 5 (corresponds very 
VWURQJO\7KH&,&6KDVSUHYLRXVO\UHSRUWHGDFFHSWDEOHVFDOHVFRUHUHOLDELOLW\Į 
² .94), and this was replicated in the current study Į ² .92). 
Goal attainment and subjective performance satisfaction. 3DUWLFLSDQW¶V
JRDO DWWDLQPHQWZDV DVVHVVHGYLD WKHTXHVWLRQ³'LG \RXDFKLHYH \RXUJRDO IRU WKLV
HYHQW"´DQGZDV responded to either yes or no. To assess performance satisfaction 
SDUWLFLSDQWV UHVSRQGHG WR WKH VWDWHPHQW ³+RZ VDWLVILHG ZKHUH \RX ZLWK \RXU
perIRUPDQFHLQWKLVHYHQWUDFHFRPSOHWLRQ"´RQD-point bipolar Likert scale ranging 
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from -3 (Extremely dissatisfied) to +3 (Extremely satisfied). We opted to use 
subjective performance satisfaction because of the high level of heterogeneity in the 
current sample (i.e., sport, event type, age, gender, experience). The use of subjective 
performance satisfaction has also been argued to allow participants to judge 
performance against their own standard, and as such, helps control for factors relating 
to course conditions, weather, and injury/illness which may otherwise impact upon 
performance (Lane et al., 2016). 
Stress appraisal. To assess stress appraisals two items were adapted from 
Nicholls et al. (2009) which represented perceived intensity and controllability of the 
stress encountered during the event. Regarding perceived intensity participants were 
DVNHG³+RZLQWHQVHZRXOG\RXUDWHWKHVWUHVVWKDW\RXHQFRXQWHUHGGXULQJ\RXUUHFHQW
HYHQW"´DQGUHVSRQGHGRQD-point Likert scale ranging from 1 (Not intense at all) to 
7 (Extremely intense). Regarding FRQWUROODELOLW\SDUWLFLSDQWVZHUHDVNHG³+RZPXFK
FRQWUROGLG\RXSHUFHLYH\RXUVHOIWRKDYHRYHU\RXUVWUHVVGXULQJ\RXUUHFHQWHYHQW"´
and responded on a 7-point Likert scale ranging from 1 (No control at all) to 7 
(Complete control). 
Intervention checks.  Length of time spent on the intervention section was 
recorded using the Qualtrics time monitoring function and was taken to allow a 
comparison between the two interventions, and to explore the possible effects of time 
spent on intervention on further intervention checks. 
To assess the use of the interventions during the event, participants in the 
LQWHUYHQWLRQJURXSVUHVSRQGHGWRWKUHHTXHVWLRQV7KHILUVWTXHVWLRQZDV³*HQHUDOO\
speaking, to what extent did you UHPHPEHUWKHLQWHUYHQWLRQ"´DQGZDVUHVSRQGHGWR




was responded to on a 10-point Likert scale ranging from 0 (Not at all) to 10 (All the 
WLPH 7KH WKLUG TXHVWLRQ ZDV ³*HQHUDOO\ VSHDNLQJ WR ZKDW H[WHQW ZHUH \RX
FRPIRUWDEOHXVLQJWKHLQWHUYHQWLRQ"´DQGZDVUHVSRQGHGWRRQD-point Likert scale 
ranging from 0 (Not at all comfortable) to 10 (Completely comfortable). 
Social validity. To assess their satisfaction with the intervention participants 
UHVSRQGHG WR WKUHH LWHPV 7KH ILUVW LWHP ZDV ³+RZ VDWLVILHG ZHUH \RX ZLWK WKH
LQWHUYHQWLRQ \RX UHFHLYHG"´ DQG ZDV UHVSRQGHG WR D -point bipolar Likert scale 
ranging from ± 3 (Extremely dissatisfied) to + 3 (Extremely satisfied). The second 
LWHPZDV³+RZXVHIXOGLG\RXILQGWKHLQWHUYHQWLRQ) and was responded to on a 7-
point bipolar Likert scale ranging from ± 3 (Extremely useless) to + 3 (Extremely 
uVHIXO7KHODVWLWHPZDV³'R\RXSODQWRNHHSXVLQJWKHLQWHUYHQWLRQ\RXUHFHLYHGLQ
the future), and was responded to on a 5-point bipolar Likert scale ranging from ± 2 
'HILQLWHO\QRWWRGHILQLWHO\\HV3DUWLFLSDQWVZHUHDOVRDVNHG³2YHUDOODUHthere 
any comments that you would like to make about the intervention you received?´DQG 
were provided with a textbox for qualitative responses. Social validation is used to 
determine satisfaction with an intervention (Page & Thelwell, 2013) and has been used 
in prior research on psychological intervention in endurance performance 
(McCormick et al., 2017).  
Interventions 
Both interventions were delivered in Survey 2. The interventions were 
designed to brief, and to be completed within approximately fifteen minutes. 
Participants were instructed to complete the intervention in one continuous sitting in 
a quiet place. It was also suggested to participants to make notes if they wish, but that 
they would also receive information about the intervention via email once they had 
completed it.  Wording for each intervention was kept similar in order to minimise the 
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potential for expectancy effects (For full details of the interventions please Appendix 
S). 
Self-talk. The self-talk intervention was largely adapted from previous 
research which has made use of self-talk workbooks to enhance endurance 
performance (Blanchfield et al., 2014; McCormick et al., 2017; Wallace et al., 2017). 
The first stage of the intervention consisted of providing participants with a 
background to what self-talk was and asked them to recall self-talk statements that 
they remembered having used in prior training or competition (Blanchfield et al., 
2014). After listing these statements participants were then instructed to separate these 
self-WDON VWDWHPHQWV LQWR WKUHH FDWHJRULHV µ+DG D SRVLWLYH HIIHFW µ+DG D QHJDWLYH
HIIHFW¶DQGµ+DGQRHIIHFW¶XVLQJWKHFOLFNDQGGUDJIXQFWLRQRQ4XDOWULFV 
After identifying and categorising their own prior self-talk statements 
participants were presented with a list of example motivational and instructional self-
talk statements which were in the self-talk literature (Blanchfield et al., 2014; 
McCormick et al., 2017). With both this example list, and their own prior used self-
talk statements, participants were then asked to identify four possible self-talk 
statements that they believed would be useful to them in their upcoming event. After 
identifying these four self-talk statements, participants were encouraged to practice 
and refine these self-talk statements in their training before their event. After the 
completion of Survey 2, participants were also emailed their self-talk statements via 
the Qualtrics automatic mailing system using a piped-text option. 
Implementation intentions. The implementation intention was adapted from 
prior implementation-intention research in both behavioural change and performance 
related interventions (Lane et al., 2016; Verhoeven, Adriaanse, de Ridder, de Vet, & 
Fennis, 2013). Similarly to the self-talk intervention, participants were presented with 
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information as to what implementation intentions were, and how they may be used. 
They were given information on how implementation-intentions are formed (i.e., If X 
happens then I will do Y), and that they acted as a form of action planning. In order to 
provide the participants with an example of implementation intentions and how they 




³7KHQ,ZLOO«´ Both potential difficulties were deliberately chosen to be related to 
traiQLQJVRDVQRW WRSRWHQWLDOO\LQIOXHQFHSDUWLFLSDQW¶VGHFLVLRQVZKHQIRUPXODWLQJ
implementation intentions for their upcoming event. 
After completing this click and drag task, participants were asked to consider 
four potential difficulties or challenges that they may encounter during their upcoming 
event. After entering these challenges or difficulties, participants were then asked to 
think of potential strategies for dealing with these difficulties or challenges. 
Participants were asked to consider strategies they had used previously, or that they 
KDGVHHQRWKHUHQGXUDQFHDWKOHWH¶VXVH$GGLWLRQDOO\VRPHH[DPSOHVVWUDWHJLHVZHUH
provided which included: focusing on your breathing, encouraging yourself to relax, 
ensuring back up plans for nutrition/hydration. After formulating these 
implementation intentions, participants were encouraged to practice and refine these 
implementation-intentions in the build up to their event. After the completion of the 
survey, participants were also emailed their implementation-intentions via the 
Qualtrics automatic mailing system using a piped-text option. 
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Control.  The control condition consisted of the following text:  
µYou have been randomly allocated to the control condition. Control 
conditions are important as they allow us to work out the potential benefit of an 
intervention. We would like you to continue with your normal preparation and 
performance strategies. After you have completed the study, you will be provided 
with the other interventions we are trialling in this VWXG\¶ 
Data analysis 
Data were initially assessed for both univariate and multivariate normality 
using standard procedures (Tabachnick & Fiddell, 2007). A group-by-time (3x2) 
mixed ANOVA was used to determine whether the intervention influenced self-
efficacy. A Chi-square test was used to investigate differences between groups for goal 
attainment. A series of one-way ANOVAs were used to determine the effects of group 
on subjective performance satisfaction, coping, and stress appraisals. Independent 
samples t-tests were used to examine the effects of the interventions on intervention 
checks and social validity. As an exploratory analysis, correlational analysis was 
conducted between time spent on intervention during Survey 2, and scores on the 
intHUYHQWLRQFKHFNVDQGVRFLDOYDOLGLW\LWHPV3DUWLDOHWDVTXDUHGȘSðHIIHFWVL]HVDUH
presented for the ANOVAs (small, moderate, and large effect size anchors are 0.01, 
 DQG  UHVSHFWLYHO\ DQG &RKHQ¶V d effect sizes are presented for the 
independent t-tests (small, moderate, and large effect size anchors are 0.2, 0.4, 0.6, 
respectively). Qualitative data from Survey 3 relating to the intervention were 







Normality checks on all variables revealed that only intervention completion 
time violated assumptions of kurtosis and skewness (kurtosis = 8.43, skewness = 2.73).  
To address this violation, when conducting correlational analysis with intervention 
FRPSOHWLRQ WLPH 6SHDUPDQ¶V UDQN FRUUHODWLRQ ZDV XVHG DV LW LV VXLWDEOH IRU QRQ-
parametric data. Means and standard deviations for each of the dependent variables 
are presented in Table 6. 
Goal Attainment and Performance Satisfaction 
Goal attainment was similar in each of the groups, with 56% of participants 
achieving their performance goal in the self-talk group, 57% in the implementation 
intentions group, and 54% in the control group. The chi-square test revealed no 
significant effect of group on goal attainment, Ȥ1) = 2.00, p = .157. 
 In each of the JURXS¶V participants were generally satisfied with their 
performance in their recent event (out of 1-DOOPHGLDQV ³± 0RGHUDWHO\VDWLVILHG´
self-talk Interquartile Range IRQ = 3-7, implementation intentions IQR = 5-7, control 
IQR = 5-7). There was no significant effect of group on performance satisfaction, F 










Note. p values and effect sizes (ȘSðbased on ANOVAs between groups.  
 
                                  Group 
 
 
Measure               Self-Talk Implementation Intentions                          Control    p ȘSð 
 M SD M SD M SD   
Pre-ESSES Score  68.88 10.54 72.23 10.69 71.38 10.22 .618 .01 
Post- ESSES Score   72.72 13.72 74.58 9.19 69.37 12.90 .228 .03 
Subjective Perf Satisfaction 5.20 2.09 5.57 1.67 5.18 2.14 .695 .01 
Perceived Stress Intensity  5.60 1.59 4.96 1.54 5.03 1.51 .219 .03 
Perceived Stress Controllability  5.33 1.06 5.66 1.02 4.82 1.53 .027 .08 
CICS ± Thought Control 3.62 0.75 3.54 0.79 3.53 0.83 .880 .00 
CICS ± Imagery 3.23 0.96 3.33 0.88 3.05 0.83 .428 .02 
CICS- Relaxation 3.45 0.96 2.96 0.89 3.15 0.95 .110 .05 
CICS ± Effort 4.01 0.91 3.84 0.69 4.01 0.68 .481 .02 
CICS ± Logical Analysis 3.72 1.06 3.35 0.84 3.42 0.90 .282 .03 
CICS ± Venting 2.22 1.18 1.84 0.85 2.05 0.98 .353 .02 
CICS ± Distraction 2.47 0.83 2.21 0.81 2.56 0.90 .260 .03 
CICS - Disengagement 2.11 1.13 2.00 1.06 2.42 1.27 .354 .02 
 144 
 
Self-Efficacy and Coping 
There was an increase in self-efficacy between the two time-points for both the 
self-talk group (mean difference MD = 2.84, SD = 14.51) and implementation 
intentions group (MD = 1.91, p = 10.05).  Self-efficacy decreased between the two 
time-points in the control group (MD = -2.59, SD = 11.98). The effects of time, F (1, 
91) = 0.46, p  ȘSð WKHHIIHFWVRIJURXSF (2, 91) = 0.87, p  ȘSð 
.02, and the effects of the time group interaction, F (2, 91) = 1.79, p  ȘSð 
were not significant. 
 There was no significant effect of group on any of the CICS subscales (p values 
ranged from .880 to .110; see Table 6). This indicates that there was no effect of group 
RQXVHRIFRSLQJVWUDWHJLHVGXULQJWKHSDUWLFLSDQW¶VUHFHQWHYHQW 
Stress Appraisals  
There was no significant effect of group for perceptions of stress intensity, F 
(2, 90) = 1.54, p    ȘSð = .03. There was a significant effect of group for 
perceptions of stress controllability, F (2, 90) = 3.76, p  ȘSð 3RVW-hoc 
analysis revealed that perceptions of stress controllability where lower in the control 
group compared to the implementation intentions group (MD = - 0.85, p = .008), but 
not in the self-talk group (MD = - 0.52, p = .103). Taken together, these results indicate 
that those in the implementation intentions group did not perceive the stress they 
encountered during their event as less intense, but instead as more controllable.  
Intervention Checks and Social Validity 
As a primary manipulation check, there was no significant difference between 
the groups for time spent completing the intervention at time-point two, t(56) = 0.51, 
p = .609, with both groups spending a similar amount of time on their respective 
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intervention (self-talk = 10m24s, implementation intentions = 11m48s). This provides 
support for the brief nature of the interventions. 
In terms of the use of the intervention during their events, both groups reported 
VLPLODUOHYHOVRIUHPHPEHULQJWRXVHWKHLQWHUYHQWLRQRXWRI³±1RWDWDOO´WR³± 
&RPSOHWHO\´ERWKPHGLDQV VHOI-talk IQR = 6-9.5, implementation intentions IQR 
= 6-9). The self-talk group reported slightly higher levels of using their intervention 
VXFFHVVIXOO\GXULQJWKHLUHYHQWRXWRI³±1RWDWDOO´WR³± &RPSOHWHO\´VHOI-talk 
median = 9, self-talk IQR = 6-10, implementation-intentions median = 7.5, 
implementation intentions IQR = 5-9), but this was not significant, t (57) = 1.26, p = 
.212. Both groups also reported similar levels of comfortability using the intervention 
RXW RI ³ ± 1RW DW DOO FRPIRUWDEOH´ WR ³ ± Completel\ FRPIRUWDEOH´ VHOI-talk 
median = 9.5, implementation intention median = 9, both IQRs = 8-11).  
 In terms of the social validity of the interventions, both interventions were 
viewed favourably in terms of satisfaction (out of - WR   ERWK PHGLDQV   ³ ± 
0RGHUDWHO\VDWLVILHG´VHOI-talk IQR = 0-2, implementation intentions IQR = 1-2). Both 
interventions were also viewed as being useful for performance (out of -3 to +3, both 
PHGLDQV   ³ ± 0RGHUDWHO\ XVHIXO´ ERWK IQRs = 1-2). Additionally, both groups 
reported they were likely to use their intervention in the future (out of -2 to +2, both 
PHGLDQV ³1 ± 3UREDEO\\HV´VHOI-talk IQR = 1-2, implementation IQR = 0-1). 
$ .HQGDOO¶V WDX-b correlation also revealed a small positive correlation 
between time spent completing the intervention and intervention satisfaction, which 
ZDVVWDWLVWLFDOO\VLJQLILFDQWĲb = .23, p = .024).  
Qualitative Responses 
The inductive content analysis of the qualitative responses resulted in the 
LGHQWLILFDWLRQRI WKUHH WKHPHV³,QWHUYHQWLRQ'HOLYHU\´ ³3UDFWLFHDQG5HILQHPHQW´
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DQG ³Performance Limiting Factors´  7KH WKHPH RI ³,QWHUYHQWLRQ 'HOLYHU\´ ZDV
centred on SDUWLFLSDQWV¶ views of how the intervention was delivered, with several 
participants suggesting that the both the simplicity and structure of the interventions 
ZDVKHOSIXODQGXVHIXO2QHSDUWLFLSDQWUHPDUNHGµI liked that as a mental exercise, it 
was very simple to do. Didn't require a special environment, equipment, etc. so it was 
very accessible/practical¶:Kereas the simplicity of the interventions was viewed as 
a strength by some, some participants viewed this as a potentially problematic with 
FRPPHQWV VXFK DV µFeels a bit fake¶ DQG µ'LGQ¶W VWULNH PH DV DQ\WKLQJ JURXQG-
breaking?¶ 
 7KH WKHPH RI ³3UDFWLFH DQG 5HILQHPHQW´ ZDV FHQWUHG RQ SDUWLFLSDQWV¶
comments regarding the need for further practice with the interventions. Specifically, 
participants commented on the interventions being useful, but that as stress or anxiety 
JUHZWKHLUDELOLW\WRXVHWKHLQWHUYHQWLRQVGHFUHDVHG2QHSDUWLFLSDQWFRPPHQWHGµI 
need to practice using them in more race situations, as when I get nervous everything 
VHHPVWRJRRXWWKHZLQGRZ«¶7KHWKHPHRIµPerformance Limiting Factors¶IRFXVHG
on participants comments regarding other factors which influenced their performance 
during the event, which limited the effects of the psychological intervention. 
Participants discussed a variety of factors which influenced their performance, the two 
main factors were physical issues (e.g., injury, illness, fatigue) and non-sport related 
stressors (e.g., receiving bad news prior to the race).  
Discussion 
The current study examined the effects of two web-based brief psychological 
interventions (implementation intentions and motivational self-talk) on endurance 
athletes competing in a naturalistic setting. The interventions had no effect on self-
efficacy, and there were no differences between the groups regarding goal attainment, 
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subjective performance satisfaction, use of coping strategies, or perceived stress 
intensity. Participants in the implementation intentions group, however, reported 
higher levels of perceived stress controllability. Moreover, participants in the 
intervention groups were satisfied with their respective interventions, found them 
useful, and were planning to use them again in the future. Additionally, there were no 
differences between the two interventions regarding completion time and their 
usability during events, suggesting that the interventions are likely to be feasible and 
viable to implement with endurance athletes. 
 Goal attainment and performance satisfaction were similar across all three 
groups, with most participants achieving their performance goal and being satisfied 
with their performance. Although attempts were made to address the issue of 
confounding variables when examining performance in naturalistic setting through the 
use of subjective performance satisfaction, no effects of the interventions were 
detected. A key factor in this lack of a performance effect may relate to the experience 
and performance level of the participants. Participants were largely experienced, and 
as such would likely have developed their abilities and skills to perform at their own 
self-referenced level. 7KLVOHYHORIH[SHULHQFHPD\KDYHSURYLGHGDKLJKLQLWLDOµIORRU¶
effect for the intervention, and this may have limited the possibility for the 
interventions to influence self-efficacy (Short & Stewart, 2009). Furthermore, when 
implementation intentions have been associated with positive improvements in 
behaviour and performance, this has typically occurred in populations where 
individuals are not yet proficient at the desired behaviour (e.g., smoking cessation, 
exercise adherence, and alcohol consumption). These lack of performance effects are 
also in line with the result of McCormick et al. (2017), who found no effect of 
motivational self-talk on objective performance during an ultramarathon, and Lane et 
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al. (2016) who found no effect of implementation intentions on performance in 
runners. Nevertheless, sport is more than just performance, and both McCormick et 
al. (2017) and Lane et al. (2016) found beneficial effects of their respective 
interventions relating to experience (e.g., enhanced emotional control, increased levels 
of satisfaction). Enhancing the experience of sport performers has important 
implications regarding continued participation in the sport, particularly in amateur 
sub-elite athletes (Appleby & Dieffenbach, 2016), and this demonstrates a clear 
benefit of the current research. 
Although self-efficacy did increase in the two intervention groups, this was not 
statistically significant, and when taken together with the self-efficacy in the control 
group decreasing, it is difficult to ascertain the true effects of the intervention. As self-
efficacy beliefs are formed over time through repeated experience and exposure to a 
variety of sources of information (Gist & Mitchell, 1992), it is perhaps unlikely that 
the brief interventions used in this study would result in a change in self-efficacy, 
especially when considering the experience and proficiency level of the current 
participants. Additionally, self-efficacy beliefs are generally formed over time through 
repeated experience (e.g., the theme of cumulative experiences identified in Chapter 
2) and exposure to a variety of information, so it is unlikely that a brief one-off 
intervention would result in changes in self-efficacy. Both brief interventions, 
however, could help raise self-efficacy if the athletes were able to use them to 
overcome potential challenges or difficulties they face (e.g., the sense of physiological 
discrepancy identified in Chapter 4). This could result in an increase in self-efficacy 
as it would provide them with demonstrations of their own ability in the face of 
adversity, a key source of self-efficacy (Bandura, 1997; Feltz et al. 2008).  
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Alongside self-efficacy the DWKOHWHV¶ use of different coping strategies during 
their event were also examined. There were no differences between the groups 
regarding coping strategies, with all participants largely using problem-based coping. 
The finding that the athletes scored highest on problem-based coping supports is in 
support of other findings that show a similar coping profile in other endurance athletes 
(Gaudreau et al., 2005). Similarly, to both performance and self-efficacy, it is likely 
that due to the experience of the participants they had already developed preferred 
coping strategies, which would have limited the possible effects of the intervention. 
The use of problem-focused coping strategies is also in line with the high levels of 
self-efficacy reported. The possession of high levels of self-efficacy have been 
previously demonstrated to be associated with increased use of problem-focused 
coping (e.g., Chesney et al., 2006; Feltz et al., 2008), and this provides further 
evidence for a proposed mechanism of self-efficacy in influencing behaviour.    
The only psychological variable which the interventions did influence was 
perceived stress controllability, although follow-up analyses revealed that this 
perception was only higher in the implementation intention group compared to the 
control group. As implementation intentions involve the identification of potential 
stressors and the formulation of strategies to deal with them, this appears a likely 
outcome of their use. Indeed, implementation intentions have been previously 
demonstrated to enhance perceived stress controllability in a variety of other domains 
(Webb & Sheeran, 2007). Enhancing perceived stress controllability has been 
demonstrated to be a desirable psychological outcome relating to endurance sport 
performance (Nicholls et al., 2009), and the current study provides initial evidence for 
the use of web-based implementation intentions to achieve this aim.  
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 Despite the general lack of effects on goal attainment, performance 
satisfaction, and potential psychological mediators, participants were satisfied with the 
intervention received and found it useful. There were no significant differences 
between the use of implementation intentions and motivational self-talk during the 
event, and participants reported being generally favourable to using them in the future. 
An additional finding from the current study was the positive correlation between time 
spent completing the interventions, and the level of satisfaction with the interventions. 
Participants who spent longer completing the interventions initially may have learnt 
the intervention better, and in turn may have gained more from it during their event. 
Time spent engaging with self-directed interventions has been demonstrated to have 
positive impacts on subsequent intervention use and satisfaction (Geraghty, Wood, & 
Hyland, 2010), and the current research provides further evidence for this.   
  The findings in relation to social validity mirror the results of McCormick et 
al. (2017) where participants found the intervention useful, despite their being no 
effect on performance. When viewing these findings, it is beneficial to consider them 
in respect to the continuum that exists between efficacy and effectiveness of 
interventions (Singal et al., 2014). Studies focused on the efficacy of an intervention 
attempt to identify the effects of an intervention in perfect or ideal circumstances. In 
this instance, an efficacy-based intervention would have likely occurred in a 
laboratory-based setting, where greater control of compounding variables would be 
provided. Effectiveness based studies, instead examine the effects of an intervention 
in a real-world setting. As a result, they generally lack the strength of statistical 
relationships observed in efficacy trials, but arguably represent more of what these 
interventions can meaningfully achieve in real world settings. 
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While there exist several studies, which have demonstrated the efficacy of such 
brief interventions (e.g., self-talk; Blanchfield et al., 2014), this efficacy matters for 
little if it is not observed in a real-world setting. The current study therefore can be 
viewed as more of an effectiveness trial rather than an efficacy. What does this mean 
then regarding the results of the current study? If, participants found the interventions 
XVHIXO DQG ZHUH VDWLVILHG ZLWK WKHP GRHV WKLV µRYHUULGH¶ WKH ODFN RI SHUIRUPDQFH
effects? The answer to this TXHVWLRQZLOOODUJHO\GHSHQGRQDQLQGLYLGXDO¶VSHUVSHFWLYH
regarding what the purpose of sport psychology interventions are (e.g., the 
enhancement of performance, the improvement of experience, or a combination of 
both).  
Limitations and Future Research 
There were several limitations to the current research. First, the measure of 
self-efficacy utilised in the current study (the ESSES) may not have been suitable for 
detecting the changes in self-efficacy related to event performance. As discussed in 
Chapter 3, the ESSES represents a more general-domain focus, and it is therefore 
likely to be relatively stable. A potential solution to this would have been to assess 
more task-specific forms of self-efficacy alongside the ESSES such as self-efficacy 
for goal attainment (e.g., How confident are you that can you achieve your goal, 
surpass your goal) or self-efficacy for in-event skills (e.g., the hierarchical task self-
efficacy scale used in Chapter 4). This, however, would have been problematic to 
implement due to the heterogeneity of participants events and goals. 
SecondDOWKRXJKSDUWLFLSDQW¶VLQWHQWLRQVWRXVHWKHLQWHUYHQWLRQVLQWKHIXWXUH 
were measured, there was no measurement of the interventions longitudinally. This 
limits our understanding of the potential lasting effects of the interventions, and this 
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has implications in terms of our ability to recommend them for use. Future research 
could address this concern by examining the effects of such brief interventions 
longitudinally, possibly through the use of brief questionnaires on a weekly basis or 
extending the length of time for follow up (e.g., examine use of the interventions 
across a number of events). This would help further demonstrate the benefits of such 
interventions, and would allow an XQGHUVWDQGLQJ RI WKH SRWHQWLDO IRU µWRS-XS¶
interventions, or when to provide reminders regarding their use (e.g., through email or 
text messages) (Geraghty et al., 2010) 
 The third limitation of the current research relates to the study population. 
Although there was largely an equal gender split, and a suitable range of experience 
levels, in terms of endurance sport most athletes were runners. Although endurance 
sports have been demonstrated to possess a series of common demands and stressors 
(e.g., McCormick et al., 2016), each endurance sport is still likely to have its own 
series of unique demands and stressors (Taylor, 1995). It may be possible that certain 
brief interventions are more suitable to different endurance sports, and future research 
could look to address this through a more effective targeting of other endurance sports 
(e.g., triathlon and swimming).  
 A further limitation of the current study to consider is that no attempt was made 
WR LQYHVWLJDWH LQGLYLGXDO¶V SULRU XVH RI SV\FKRORJLFDO VNLOOV $OWKRXJK SDUWLFLSDQW¶V
previous use of sport psychology materials was examined, no questions pertaining to 
current use of self-talk or if-then plans were made. If an individual was already using 
self-talk in a structured and beneficial way (e.g., those participants interviewed in 
Chapter 2), a brief self-talk intervention would be unlikely to have an impact on self-
efficacy or other outcome variables.  
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 There are several other avenues which future research could also look to 
examine. First, it may be beneficial to examine interventions for self-efficacy at a more 
ideographic level. The use of single-person case studies would likely provide a richer 
insight into the development of self-efficacy-based interventions, and there impacts 
on various outcome measures (Barker et al., 2013). As discussed in both Chapter 2 
and Chapter 4, the formation and alteration of self-efficacy is likely to be an 
idiographic occurrence. While general principles for this do exist (e.g., the discrepancy 
between the expected and the experienced physiological sensations), how individuals 
weigh specific information, and how this contributes to their self-efficacy is likely to 
be highly individualistic. The use of a single-person case study would allow this to be 
examined and could potentially provide further refinements to more large-scale 
intervention delivery such as used in the current study.   
SecondEULHILQWHUYHQWLRQVZKLFKDLPWRFKDQJHDQLQGLYLGXDO¶VSHUVSHFWLYH
(e.g., arousal reappraisal, value affirmation) could also be examined. Such perspective 
changing interventions have also been demonstrated to have beneficial effects on 
complex behaviour and performance (e.g., Jamieson, Mendes, & Nock, 2013) , and it 
would be worthwhile to see if such effects were replicated in the endurance 
performance domain.  Second, whereas the current study made use of the internet to 
help deliver the interventions, future research could look to examine other technology 
such as smart phone applications. There is some initial evidence on the use of phone 
applications to deliver interventions in clinical and health related psychology, and this 
could also be a further feasible way of helping provide endurance athletes with 





The current study is among the first to examine the effects of brief web-based 
psychological interventions on endurance athletes competing in real life events. It 
makes a direct contribution to the third aim of the current thesis, by examining the 
effects of these interventions on self-efficacy using a pre-post design. Although the 
interventions had no effect on self-efficacy, they were well received by the athletes. 
The current study helps demonstrate the feasibility and viability of using brief web-
based psychological interventions with endurance athletes and helps provide an initial 
starting point for further research to address psychological interventions targeted at 









































Summary of Findings 
The focus of this thesis was to gain an increased understanding on the 
formation, measurement, and malleability of self-efficacy within the endurance sport 
domain. By doing so, this thesis sets out to help advance our theoretical understanding 
of self-efficacy, and in turn help inform interventions designed to enhance self-
efficacy. There were three aims. First, this thesis aimed to gain an increased 
understanding and awareness of the sources of self-efficacy that underpin self-efficacy 
in the endurance sport domain. Second, this thesis aimed to develop and validate a 
non-hierarchical self-efficacy scale for the endurance sport domain. Third, this thesis 
aimed to provide an increased understanding of dynamicity and malleability of self-
efficacy beliefs.  
 The first aim of thesis was to gain an increased understanding of the sources 
that inform self-efficacy in the endurance sport domain. Although it has been 
demonstrated that endurance athletes draw on a variety of sources of self-efficacy 
(e.g., Samson, 2014) research these sources represent broad general categories, and no 
research has attempted to identify what specific information within these sources may 
contribute to self-efficacy. This aim was addressed in Chapter 2, where semi-
structured interviews were carried out with experienced endurance athletes asking 
them about the sources of their self-efficacy. Through a deductive thematic analysis, 
five initial themes relating to the sources of self-efficacy were identified, and six sub-
themes were identified within these themes. The athletes predominately drew on prior 
experiences in both training and performance to inform their self-efficacy, but what 
ZDVDOVRLGHQWLILHGDVEHLQJDNH\VRXUFHZDVDVHQVHRIµSK\VLRORJLFDOIDPLOLDULW\¶
which was driven by a combination of both past experiences and physiological states. 
These findings identify key sources of self-efficacy in the endurance sport domain and 
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contribute to the reinforcement of several tenets of self-efficacy theory, namely the 
degree of overlap that exists between the sources. 
 The second aim of this thesis was to develop and validate a new non-
hierarchical scale to measure self-efficacy in the endurance sport domain. This aim 
was addressed in Chapter 3 through three studies that were designed to develop and 
YDOLGDWH WKH µ(QGXUDQFH6SRUW6HOI-(IILFDF\6FDOH¶ (66(6 ,Q6WXG\A, an initial 
item pool for the scale was developed following a review of the literature. These items 
were subsequently examined by content validity by an expert panel. In Study B, the 
resultant 18 items from this examination were subjected to exploratory factor analyses. 
These analyses provided support for a unidimensional scale comprised of 11 items. 
These items related to behaviours and skills which must be carried out during 
endurance performance such as pacing, managing exercise-induced sensations, and 
controlling unwanted thoughts and emotions. Study B also provided initial evidence 
IRU WKH (66(6¶V FRQYHUJHQW YDOLGLW\ DV LW SRVLWLYHO\ FRUUHODWHG ZLWK RWKHU VLPLODU
validated scales. In Study C, using confirmatory factor analyses, further support was 
found for the 11-item structure. Study C SURYLGHGIXUWKHUHYLGHQFHIRUWKH(66(6¶V
convergent and concurrent validity, and the scalar invariance of the ESSES across 
endurance sports. The ESSES represents the first endurance sport self-efficacy scale, 
and is likely to be of use by researchers, applied practitioners, coaches, and athletes.  
 The third aim of this thesis was to gain an increased understanding of the 
dynamicity of self-efficacy beliefs. This aim was addressed in Chapter 4, where using 
an experimental laboratory study, the effects of an increase in perceived task difficulty 
on self-efficacy and attributions was examined. Although previous studies have 
demonstrated an inverse relationship between perceived task difficulty and self-
efficacy (Sides, Chow, & Feltz, 2017), this was the first study to demonstrate this 
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relationship when participants were unaware of the task change in task difficulty. 
Specifically, in the increased difficulty condition, self-efficacy strength was lowered, 
and attributions for performance were more external and unstable. Interestingly, the 
level of self-efficacy was not affected by the task difficulty manipulation, suggesting 
that the different dimensions of self-efficacy may be influenced by different sources 
of information. The study also provided evidence that a task difficulty manipulation is 
a suitable methodology for altering self-efficacy and attributions in experienced 
athletes. This aim was also addressed in Chapter 5, where the effects of two brief web-
based psychological interventions (implementation intentions and self-efficacy) on 
goal attainment, performance satisfaction, self-efficacy, and coping behaviours were 
examined in endurance athletes using a randomised-control trial. Although no effect 
was found for the interventions on any of the outcome measures except for perceived 
stress controllability, the interventions were well received by the participants and 
deemed to be useful. These findings help add to a growing body of research examining 
the effects of psychological interventions in real-word competitive settings (e.g., 
McCormick et al., 2017), and the use of the internet in delivering psychological 
interventions (Webb et al., 2010). This study helps provide clear directions for future 
research examining brief psychological interventions, and further highlights potential 
difficulties in altering self-efficacy beliefs in experienced individuals (i.e., floor 
effects). 
 Taken together these findings help advance our understanding of the 
formation, measurement, and malleability of self-efficacy in the endurance sport 
domain. Regarding formation, additional information is now known regarding the 
sources of self-efficacy, and how these sources may interact together. Regarding 
measurement, a new and validated scale for measuring endurance sport self-efficacy 
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beliefs has now been developed. Regarding the malleability of self-efficacy beliefs, 
the results of Chapter 4 reveal the need to consider task difficulty, perception of effort, 
and the dimensions of self-efficacy. Chapter 5 further adds to our understanding of 
malleability by demonstrating the potential use of brief web-based interventions to 
alter self-efficacy. 
 :KHQFRQVLGHULQJ WKHFXUUHQW WKHVLV¶V UHVHDUFKDLPVDQGFRntributions, it is 
also necessary to examine if these align with the research philosophy that underpinned 
it. The current thesis was approached from a critical realist perspective, and throughout 
it has adhered to the key tenets of critical realism. First, using a mixed-methods 
approach, the current thesis aligns itself with the critical realist view of there being 
differing levels of reality (Collier, 1994). These levels of reality, in turn, help represent 
the overall complexity of the self-efficacy construct. A key example of this use of 
mixed-methods, is the findings from both Chapter 2 and Chapter 4. The theme of 
physical familiarity was identified using qualitative inquiry in Chapter 2, and it was 
further confirmed using an experimental method in Chapter 4. Second, the current 
thesis aligned with the emphasis on holistic approaches found within critical realism 
(Fletcher, 2017). The breadth of the self-efficacy construct was examined throughout 
the thesis focusing on the formation, measurement, and malleability. While increased 
depth of understanding would have likely arisen from a more targeted perspective 
(e.g., four qualitative studies regarding the sources of self-efficacy.), such an approach 
would have likely limited the possible implications, as it would have failed to consider 
the other ways in which self-efficacy is represented and experienced by individuals. 
Overall, the current thesis aligned with a critical realist perspective, and this alignment 
helps reinforce the several theoretical and methodological implications that have 
arisen from the current thesis. 
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Theoretical & Methodological Implications 
Whereas self-efficacy is a widely studied construct in sport psychology (e.g., 
Feltz et al., 2008; Moritz et al., 2000), these studies have predominately focused on 
the self-efficacy ± performance relationship. This focus is also apparent in the studies 
examining self-efficacy in endurance sport (e.g., Burke & Jin, 1996; Laguardia & 
Labbé, 1993; Martin & Gill, 1991; Miller, 1993). While the findings from these studies 
provide evidence for the hypothesised relationship between self-efficacy and 
performance as set out by Bandura, they do not necessarily help increase our 
theoretical understanding of the construct. Research directed at gaining an increased 
understanding of the self-efficacy construct and its conceptualisation has been more 
abundant in other domains of psychology (Gist & Mitchell, 1992; Pajares & Urdan, 
2005; Williams & Rhodes, 2016), but has remained relatively limited in sport 
psychology. An increased theoretical understanding of the self-efficacy construct 
would help enhance the ability to design effective and theoretically sound 
interventions, and it could also provide further guidance to those working with 
endurance athletes such as coaches, trainers, and practitioners. As a result of the array 
of research methodologies employed in the current thesis, the current findings provide 
several theoretical and methodological implications in terms of self-efficacy. These 
implications relate to the measurement of self-efficacy, the dimensions of self-
efficacy, and the distinction between proximal and distal sources of self-efficacy.  
The Measurement of Self-Efficacy 
Throughout the thesis three approaches have been taken regarding the 
measurement of self-efficacy. In Chapter 3, this centred on the development and 
validation of a new endurance sport self-efficacy scale (the ESSES) which represents 
a domain-specific approach towards the measurement of self-efficacy. The ESSES 
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demonstrated good initial levels of factorial, convergent, concurrent, and criterion-
related validity, and represents a key step forward in our ability to measure self-
efficacy beliefs in the endurance sport domain. Alongside this domain-specific 
approach, in Chapter 4, situation-specific self-efficacy scales were used to examine 
the effects of a change in perceived task difficulty. This use of situation-specific scales 
allows for a more precise approach towards identifying the changes in self-efficacy 
(e.g., the decrease in strength of self-efficacy), and if the only measure of self-efficacy 
would have been the ESSES, it would have been unlikely for these changes to be 
detected. Additionally, in Chapter 4 both hierarchical and non-hierarchical self-
efficacy scales were utilised.  
 These findings reinforce the proposal that there is no optimal level of 
measurement of self-efficacy beliefs, and that the key factor in determining how to 
measure them should be the research (Bandura, 2006; Maddux, 1995). A domain 
approach, such as through the ESSES, would be most suited to gaining a long term 
understanding of the antecedents and consequences of self-efficacy beliefs in 
endurance sport, and would be suited for cross-sectional or longitudinal observational 
studies. The situation specific approach towards the measurement of self-efficacy, in 
comparison, is best suited for gaining an understanding of how self-efficacy beliefs 
may change in response to proximal variables and is therefore more useful in 
experimental laboratory-based studies. To gain a holistic understanding of self-
efficacy in the endurance performance domain, researchers must consider measuring 
self-efficacy in a number of ways, to ensure that both the breadth and the depth of 
these beliefs are captured. The use of multiple methods of measuring self-efficacy has 
been previously suggested in the educational (Pajares & Urdan, 2005) and behavioural 
change (Luszczynska, Tryburcy, & Schwarzer, 2007; Schwarzer & McAuley, 2016) 
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self-efficacy literature, but it is not overly apparent in the sport psychology literature 
(e.g., Feltz et al., 2008). At this point, however, it is necessary to consider if these 
different approaches towards the measurement of self-efficacy are still measuring the 
same underlying construct (i.e., are the beliefs we attempt to measure with situation 
specific scales the same as we measure with domain specific scales). This is important 
as if the scales were measuring a different construct, this would have implications 
regarding how much we could generalise the findings from each study and would also 
influence the direction future interventions would likely take (Marsh et al., 2018). 
There is, however, strong evidence in this thesis to support that even with the different 
measurement approaches the same construct is being measured. For instance, in 
Chapter 3 medium to large positive correlations were detected between the ESSES 
and other validated self-efficacy scales. This provides further evidence for these scales 
to be a measuring a common construct. In the wider research literature, domain 
specific self-efficacy has also been demonstrated to positively correlate with situation-
specific beliefs (Grether et al., 2018).  
The Dimensions of Self-Efficacy 
The multidimensionality of self-efficacy (i.e., level, strength, and generality) 
has been well established within the self-efficacy literature (Bandura, 1997; Maddux, 
1995). The current research makes a novel contribution in that it provides evidence for 
different potential antecedents of these dimensions. In Chapter 4, the level of self-
efficacy was not altered by the change in perceived task difficulty, whereas the 
strength of self-efficacy was.  This means that when endurance athletes encounter 
unexpected changes in task difficulty, although they may still believe themselves 
capable of still reaching the same level of performance (e.g., to complete their 10km 
race in forty five minutes), the certainty of this belief may be substantially lower. This 
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reduction in self-efficacy strength could impact performance if the athlete encounters 
further difficulties or obstacles during their performance, as the strength of self-
efficacy is hypothesised to be associated with effort investment and perseverance 
(Bandura, 1997).This finding suggests that the dimensions of self-efficacy may be 
based on different sources, and this distinction between these two dimensions is 
particularly relevant given the unique demands of endurance performance. This 
distinction between these two dimensions of self-efficacy was initially discussed by 
Gist and Mitchell (1992), however there is a lack of studies which have directly 
examined this distinction in the self-efficacy literature. 
 As discussed in Chapter 1, due to the physiological demands of endurance 
performance, it is likely that the floor and ceiling of level of self-efficacy is largely 
determined by physiological parameters. While endurance athletes may not know 
what these parameters are exactly (e.g., they may not know at what speed or cadence 
they encounter their second lactate threshold), they instead are likely to gain an 
understanding of the level of performance they are capable of based on their own prior 
experiences and performances. These past experiences contributing to self-efficacy 
was also highlighted in Chapter 2, where the endurance athletes discussed the role of 
cumulative experiences in informing their self-efficacy. It may be that these 
experiences over time amass and provide athletes with a strong understanding of 
where their performance for an event is likely to occur (as evidenced by the theme of 
µ&XPXODWLYH ([SHULHQFHV¶ LQ &KDSWHU . A runner who generally completes a 
marathon between 3h30m and 3h15m, is highly unlikely to ever feel that they are 
capable of running a marathon in 2h45m. Level of self-efficacy in experienced 
endurance athletes, therefore, is likely to be a relatively stable dimension, and that 
 164 
 
culmination of experiences, whether they be successes or failures. Arguably, the 
stability of level of self-efficacy is also apparent in other experienced athletes across 
a range of sports and performances (Feltz et al., 2008). Nevertheless, there still exists 
a discrete difference when considering level of self-efficacy in fine-motor skill-based 
sports (e.g., golf, archery, or darts) compared to gross-motor skill sports such as 
endurance. A golfer, for example, through their past experiences is likely to know they 
can putt approximately seven out of ten putts from a distance of ten feet. In much the 
same way as an endurance athlete, this belief is unlikely to change without a consistent 
change in performance overtime. Where the differences lies, however, is that the golfer 
is capable of putting all ten, and indeed on a good day this may occur, because the 
basis for performance in this context is skill. Comparatively, an endurance athlete who 
consistently runs a marathon in 3hrs, even on a good day will not be able to complete 
it in 2h30min, as the basis for performance is largely driven by physiology. These 
SK\VLRORJLFDOSDUDPHWHUV WKHUHIRUHSODFH DPRUH µVWULQJHQW¶FHLOLQJRQVHOI-efficacy 
beliefs than may be observed in other sport or performance-based settings. 
 Strength of self-efficacy comparatively may be more influenced and driven by 
proximal, task specific factors. This further demonstrates the complexity and 
dynamicity of self-efficacy beliefs, a factor which is often overlooked in research (Gist 
& Mitchell, 1992). Evidence for the role of proximal sources, comes from Chapter 4, 
where a negative correlation between changes in perception of effort and self-efficacy 
strength was detected. As self-efficacy strength represents the perceived certainty of a 
belief, it appears logical that this sense may vary more readily based on proximal 
sources such as perceived fatigue or other physical sensations (e.g., exercise-induced 
pain, perception of effort, or discomfort). These proximal sources, however, do not 
always lead to an altering of self-efficacy strength. As outlined in Chapter 2, endurance 
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athletes are likely to engage in a process of appraisal when encountering exercise-
induced sensations such as pain and exertion and attempt to identify if these are 
congruent with the expected sensations based on prior experiences. This interaction 
between distal past experiences and proximal current sensations will be discussed in 
greater depth in the next subsection.  
 When considering the changes in strength of self-efficacy demonstrated in 
Chapter 4, it is necessary to consider how these findings reconcile with previous 
VXJJHVWLRQVWKDWH[SHULHQFHGDWKOHWHVSRVVHVVDµUREXVW¶VHQVHRIVHOI-efficacy which 
is unlikely to alter in the face of difficulty (Bandura, 1997; Feltz et al., 2008). Indeed, 
if such a small change in perceived task difficulty led to reductions in self-efficacy 
strength, what would this mean in terms of the variety of more powerful stressors and 
demands endurance athletes are likely to face when competing in the real world 
(McCormick et al., 2018)? In addressing this, in line with social-cognitive theory it is 
important to consider the environment in which the athletes performed in Chapter 4. 
As the athletes were performing in a carefully controlled laboratory setting, with 
minimal variation to other potential confounding variables (e.g., the weather, other 
athletes, the surface) they may have been more sensitive to detecting the change in 
perceived task difficulty, and this may therefore have had a larger impact on self-
efficacy strength, than a similar manipulation would have in a more naturalistic 
setting. Another aspect to consider is that the way in which we conceptualise the 
dimensions of self-efficacy (i.e., through levels and strength) may not be how 
individuals view these beliefs for themselves. The act of separating these dimensions 
may be at odds with how endurance athletes view their perceived capability regarding 
tasks. Although other studies have demonstrated that individuals can distinguish 
between the level of self-efficacy and strength of self-efficacy for relatively simple 
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tasks (Bandura, 2006), exactly how this distinction between these dimensions may 
relate to complex behaviour such as endurance performance remains unclear.  
 In comparison to the level and strength of self-efficacy beliefs, the generality 
of self-efficacy beliefs has not been explicitly discussed throughout this thesis. This 
lack of focus on the generality of self-efficacy beliefs is also apparent in reviews of 
self-efficacy research in sport and exercise settings (Feltz et al., 2008), most likely due 
to the clear rationale for level and strength influencing performance and behaviour, 
whereas the rationale for investigating generality is relatively unclear. One aspect of 
the current thesis which could be seen as relating to the dimension of generality, was 
endurance athletes discussing their non-sport related experiences of overcoming 
adversity in Chapter 2. These experiences of overcoming adversity outside of the 
endurance sport domain, still provided the athletes with information pertaining to their 
capability to cope with and persevere with adversity. The ability for these experiences 
of adversity to contribute to self-efficacy across domains is in line with prior research 
examining general self-efficacy beliefs (Benight, Swift, Sanger, Smith, & Zeppelin, 
1999;  Chen et al., 2001). A further interesting avenue, and perhaps one for future 
researchers to consider is the generality of self-efficacy beliefs from endurance sport 
to other domains of life.  
Proximal and Distal Sources of Self-Efficacy 
While the occurrence of proximal and distal sources of self-efficacy was noted 
by early self-efficacy theorists (e.g., Gist & Mitchell, 1992; Maddux, 1995), these 
sources have not received much explicit attention in the wider self-efficacy literature. 
This lack of attention is surprising given that the interaction between these proximal 
and distal sources could be a key factor in both the initial formation of self-efficacy 
beliefs, but also their alteration during performances or tasks (Maddux, 1995). 
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Furthermore, as discussed in the preceding subsection, proximal and distal sources 
may each contribute to different dimensions of self-efficacy beliefs.  
 The occurrence and interaction between proximal and distal sources were 
identified initially in Chapter 2, through the thHPHRIµSK\VLRORJLFDOIDPLOLDULW\¶7KLV
concept of physiological familiarity was based on a comparison between the current 
exercise-induced sensations (e.g., pain, exertion, and effort) an athlete was feeling 
(proximal sources) and the sensation they expected to be feeling based on their prior 
performance experiences (distal sources). As discussed by the athletes in Chapter 2, 
where a congruence was present (i.e., the exercise-induced sensations were what was 
to be expected) this did not alter self-efficacy, whereas an incongruence would likely 
lead to a decrease in their perceived capability. This finding was further supported 
experimentally in Chapter 4 through the observation of the decrease in self-efficacy 
strength in the manipulation condition. It was hypothesised that this decrease occurred 
due to the athletes detecting an incongruence between the experienced task difficulty 
(as indicated by their perception effort) and the expected task difficulty (based on their 
previous visits to the laboratory). This interaction between proximal and distal sources 
is particularly relevant to endurance sport because of both the length of time which 
endurance athletes are likely to perform for. This interaction is further complicated 
when considering temporal distortions of sensations such as exercise-induced pain 
(i.e., pain is remembered different based on the length of time following it), and this 
further demonstrates the complexity in this interaction %ąEHO. 
 Due to the length of the time in which endurance athletes perform for, there is 
an opportunity for self-efficacy beliefs to be altered during performance. This change 
in self-efficacy during performance, could be seen as being primarily driven through 
the interaction between proximal sources (e.g., exercise-induced sensations) and more 
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distal sources (e.g., previous experiences of the same race). Alongside this interaction, 
it is also likely that other proximal sources of information relating to other competitors 
(Williams et al., 2015) and perceived task progression (Halper & Vancouver, 2016) 
could also contribute towards changes in self-efficacy. As well as informing the 
changes in self-efficacy during performance, distal and proximal sources could also 
influence self-efficacy prior to performance. As discussed in the preceding sub-section 
it could be that distal sources of self-efficacy contribute more to the level of self-
efficacy, whereas proximal sources contribute more towards the strength of self-
efficacy. For example, although a cyclist may have had a recent string of good 
performances and successful training sessions (i.e., distal sources), they may feel 
lethargic and fatigued on the morning of an event (i.e., proximal sources). How then 
do these proximal and distal sources interact in order to inform self-efficacy for the 
upcoming event? Does the volume of prior experiences help mitigate more proximal 
sources, or are there potentially more idiosyncratic appraisals and judgements which 
occur? While several models have been put forth explaining how individuals may 
appraise information in the formation of their self-efficacy beliefs (e.g., Bandura, 
2001; Gist and Mitchell, 1992), there still exists little experimental or qualitative 
research examining these processes. Nevertheless, the current thesis provides a clear 
theoretical implication that the interaction between these proximal and distal sources 
in part contributes to self-efficacy for endurance performance.  
Limitations and Considerations 
Notwithstanding the strengths of the current thesis and the variety of research 
methodologies employed, there are several limitations which are apparent across 
studies. These limitations relate to how self-efficacy was conceptualised in the current 
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research, the samples used throughout, and the focus of the current thesis only on 
social-cognitive theory and self-efficacy. 
The Conceptualisation of Self-Efficacy 
As discussed in Chapter 1, there exists several conceptualisations of self-
efficacy within the literature (e.g., task, domain, and general; Bandura, 2006). While 
in the current thesis this issue was addressed through utilising both task and domain 
specific scales of self-efficacy, a further aspect of conceptualisation relates to the 
decision to focus on endurance sports as a whole, and not focus solely on the self-
efficacy for one endurance sport, such as running. As well as potentially focusing on 
self-efficacy beliefs for specific disciplines of endurance sport (e.g., running, 
swimming, and cycling) it may have also been possible to focus on distances as well 
(e.g., µXOWUD¶GLVWDQFHV6XFKDQDpproach focusing on either discipline or distance, 
may have resulted in the identification of further specific sources of self-efficacy in 
the case of Chapter 2, the inclusion of more specific behaviours and skills in Chapter 
3, and a more targeted intervention in Chapter 5. This more specific and targeted 
approach may in turn have provided more actionable applied implications, as it would 
be clear as to what sport they were specifically in relation too. Such an approach is 
evident in the educational self-efficacy literature, where self-efficacy is often 
examined in relations to specific subjects (e.g., mathematics, chemistry, and writing) 
rather than general academic performance (Lent et al., 1992; Pajares, 1998; Usher & 
Pajares, 2005).  
 This argument for focusing on specific distances and durations, however, is 
centred on the idea that the differences between types of endurance sports are larger 
than the similarities. While there are of course differences between endurance sports 
in terms of the combination of physical, technical, and psychological factors which 
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will inform performance (Taylor, 1995), there is also evidence to suggest that 
endurance sports share a common series of psychological determinants and demands 
(Elferink-Gemser & Hettinga, 2017; McCormick et al., 2018; McCormick, Meijen, & 
Marcora, 2016) ,Q WKLV UHVSHFW WKH FXUUHQW WKHVLV¶V IRFXV RQ VHOI-efficacy across 
endurance sports can be seen as being acceptable. Although at first this approach may 
appear to be at odds with the approach utilised in the educational self-efficacy 
literature, it is in fact consistent. The focus on specific academic subjects (e.g., 
mathematics versus writing) can be viewed as being similar to focusing on specific 
sports. Additionally, even when focusing on a specific subject (e.g., mathematics) 
there exists a multitude of components within that subject (e.g., algebra, geometry, 
calculus)DQGWKLVLVDOVRVLPLODUWRWKLVWKHVLV¶VIRFXVRQHQGXUDQFHVSRUWVDQGWKHLU
multitude of components (e.g., cycling, running, swimming).  Moreover, as there has 
been a lack of theoretical investigation of self-efficacy in the endurance sport context 
prior to this thesis, focusing on the endurance sport domain as a whole helps provide 
an effective starting place for future research, which could seek to examine self-
efficacy in specific distances or durations. For instance, in a similar way that the 
coaching self-efficacy scale (Feltz et al., 1999) has been adapted to specifically on 
high school coaching (Myers et al., 2009), it could be that the ESSES is adapted to 
specifically focus on other disciplines such as running, triathlon, or rowing.  
Sampling Issues 
There were several characteristics of the participants across the current thesis 
that may make the generalisation of these results difficult. First, in each of the chapters 
of this thesis the majority of participants were runners. Although care was taken to 
ensure that athletes from other endurance sports were included (excluding Chapter 4), 
there was still often a lack of participants from other endurance sports such as 
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swimming. Although this occurrence is potentially to be expected due to running being 
the most popular endurance sports in Europe (Scheerder, Breedveld, & Borgers, 
2015), it still represents a limitation as it may be that self-efficacy construct in runners 
may be qualitatively or quantitatively different than in other endurance athletes. For 
instance, the more technical concerns associated with cycling (e.g., bike maintenance 
and repair), or the weather-related demands associated with open water swimming 
(e.g., waves, temperatures, visibility conditions), might lead to differences in the 
formation, stability, and malleability of self-efficacy beliefs.  Conversely, it may be 
overly simplistic to attempt to label endurance athletes competing at sub-elite or 
UHFUHDWLRQDOOHYHOVDVµUXQQHUV¶RUµtriathletes¶. As identified by McCormick, Anstiss, 
& Lavalle (2018), sub-elite endurance athletes are likely to take part in a variety of 
endurance events and activities and attempting to categorise them based on their main 
sport may be problematic.  
Throughout the thesis a decision was taken to focus on experienced 
competitive individuals. While this decision allowed an examination of already 
formed self-efficacy beliefs, it limits our ability to understand how these beliefs may 
be formed and altered in more novice athletes. This lack of understanding of how these 
beliefs are formed in novice athletes, limits our ability to provide theoretically 
informed interventions to help raise self-efficacy in these athletes, whose self-efficacy 
may be lower, or more at risk of decreasing in the face of setbacks (Feltz et al., 2008). 
Additionally, while the current thesis focused on the experience level of participants, 
it did not examine the competitive or performance level of participants (i.e., 
individuals competing at national, international, or professional levels). There may 
exist qualitative differences in the self-efficacy beliefs of more elite level athletes 
(Feltz et al., 2008), and it is likely there exists a series of demands which are not 
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encountered by more sub-elite athletes (e.g., selection for major events, chronic 
overtraining, and pressures associated with finances; Balague, 1999; Koivula, 
Hassmén, & Fallby, 2002). Elite level athletes are notoriously difficult to recruit for 
research, and as stated it is likely they face a series of demands that are not commonly 
faced by sub-elite or non-elite athletes. Research into the formation and alteration of 
self-efficacy in elite endurance athletes, therefore may have provided less useable and 
actionable information than was found in the current thesis. Nevertheless, future 
research examining self-efficacy beliefs in elite endurance athletes would prove 
beneficial.   
Lack of Alternative Theoretical Constructs 
The current thesis was approachHG IURP %DQGXUD¶V VHOI-efficacy theory 
(Bandura, 1997) which resides within the broader remits of social-cognitive theory 
(Bandura, 2001). While this approach and focus on self-efficacy and social-cognitive 
theory provided a clear framework for the current thesis, it also meant that potentially 
other important theoretical constructs were not examined. 
 First, because of the focus on self-efficacy theory (Bandura, 1997), no focus 
ZDVJLYHQWR9HDOH\¶VVSRUW-confidence model (Vealey, 1986; Vealey & Chase, 2008). 
As outlined in Chapter 1, while the sport confidence model demonstrates clear 
similarities with self-efficacy theory, it also possesses a series of unique components 
not explicitly discussed in self-efficacy theory (e.g., motivational climate, 
organisational factors). Examining the sport-confidence model alongside self-efficacy 
may have therefore provided a more holistic theoretical understanding of capability-
based beliefs in the endurance sport domain. This argument, however, is limited by 
the fact there is no strong evidence suggesting that sport confidence can help further 
explain performance or behaviour than what is already possible using self-efficacy 
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(e.g., Moritz et al., 2000). Additionally, a key proposed strength of the sport-
confidence model is that it represents an increased level of breadth compared to self-
efficacy when considering perceived capability. This point, however, is countered by 
the decision to examine self-efficacy at the domain-level (i.e., the ESSES), which still 
allowed this breadth of capability to be considered and understood. 
 Second, while the current thesis only focused on self-efficacy, there exists a 
variety of constructs and beliefs within social-cognitive theory (Bandura, 2001). A key 
construct which was outlined in Chapter 1 was outcome expectancies. Outcome 
expectancies represents the perceived outcome from performing a behaviour, and 
several authors have argued that they may influence self-efficacy beliefs both directly 
and indirectly (Kirsch, 1985; 1992; Williams & Rhodes, 2014).The inclusion of 
outcome expectancies would have provided further evidence for the relation between 
these two constructs in social-cognitive theory, and it would have provided some 
initial baseline information regarding outcome expectancies in endurance athletes. For 
instance this may have related to whether their primary expectancies related to social 
comparisons, physical improvements, or self-achievement (Bandura, 1997). This 
information may have then helped inform experimental research where a manipulation 
of outcome expectancies could occur. Conversely, outcome expectancies are only 
hypothesised to directly influence self-efficacy in contexts where the individuals may 
lack motivation to engage in the behaviour (e.g., someone starting an exercise regime, 
or a snake phobic handling a snake; Bandura, 1992; Schwarzer & McAuley, 2014). 
*LYHQWKHFXUUHQWWKHVLV¶VIRFXVRQFRPSHWLWLYHH[SHULHQFHGLQGLYLGXDOVLWFRXOGEH
assumed that motivation would unlikely to be a problem, which would in turn limit 
the potential importance of outcome expectancies. Nevertheless, the inclusion of 
outcome expectancies alongside measures of self-efficacy in future research would 
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provide a more theoretically holistic understanding of social-cognitive processes and 
mechanisms in endurance athletes (Williams & Rhodes, 2014). 
Future Research 
Throughout this thesis several directions for future research have been 
presented. These have focused on further examination of the sources of self-efficacy 
(Chapter 2), further validation of the ESSES (Chapter 3), and further investigation of 
potential self-efficacy interventions (Chapter 4 and 5). Alongside these specific 
directions, there exists five general directions for future research which should be 
considered.  First, research could to look further examine the self-efficacy ± 
performance relationship at a within-persons level through using a combination of 
hierarchical performance scales, non-hierarchal scales (the ESSES), and qualitative 
methods. This assessment of self-efficacy longitudinally would help address the issues 
raised by Vancouver and colleagues in relation to the potential null effects of self-
efficacy on performance (Halper & Vancouver, 2016; Sitzmann & Yeo, 2013). 
Alongside addressing the within-persons aspect of self-efficacy beliefs, such studies 
would also help provide additional information on how self-efficacy beliefs may form 
and develop in a variety of different populations who engage in endurance sport. For 
instance, examining the self-efficacy beliefs of a sample of novice runners (e.g., those 
ZKRDUHHQJDJLQJLQDµ&RXFKWRNP¶WUDLQLQJSODQZRXOGKHOSSURYLGHLQVLJKWLQWR
the formation of new self-efficacy beliefs. Such a longitudinal approach would allow 
an examination of how pre-existing self-efficacy beliefs and experiences may 
contribute to domain-specific self-efficacy beliefs, but also how proximal sources of 
information such as training progression, peer support, and exercise induced 
sensations (e.g., pain and perception of effort) contribute to the development and 
formation of self-efficacy for endurance performance (Samson, 2014). Such findings 
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and information would help contribute to the design of interventions to help raise and 
ensure the robustness of self-efficacy in novice individuals, and this could have 
important implications in terms of adherence with the training program (McAuley & 
Courneya, 1992). 
 Moving away from a focus on more novice participants, research could also 
look to examine how self-efficacy beliefs may change during endurance performance. 
The majority of research on self-efficacy has focused on the measurement of self-
efficacy beliefs prior to engagement with a task, but these beliefs are likely to also 
change during performances as well (Gist & Mitchell, 1992). The current thesis has 
helped provide evidence that these changes in self-efficacy may relate to a congruence 
between currently experienced sensations and expected sensations, and research could 
look to further examine these relationships. Experimental laboratory studies could 
investigate changes in self-efficacy during performance relating to exercise-induced 
sensations such as perception of effort or exercise-induced pain. For instance, utilising 
a similar methodology as adopted by Astorki and Mauger (2016), participants could 
F\FOHDWD µFODPSHG¶SHUFHLYHGHIIRUWRI-17 on the Borg 6-20 scale. Participants 
could then be instructed to indicate their self-efficacy to maintain the current pace for 
a series of times, and the relationship between exercise-induced pain and self-efficacy 
could be examined through regression analysis. Alongside the investigation of these 
subjective exercise-induced sensations, the relationship between in performance self-
efficacy and physiological parameters such as lactate thresholds, breathing frequency, 
rate of respiratory exchange, and cerebral oxygenation could also be examined. 
Understanding at which exercise intensities self-efficacy beliefs may decrease, or that 
self-efficacy is no longer an effective predictor of behaviour would provide further 
insight regarding the interaction between cognitions and physiology, but also would 
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help strengthen the ability for accurate and timed interventions. For instance, if it was 
discovered that self-efficacy strength to maintain a particular pace dipped significantly 
when reaching second lactate threshold, it could be a case of preparing strategies to 
buffer against this decrease in self-efficacy (e.g., the use of motivational self-talk). 
While self-efficacy beliefs would not overcome the reality of physiology, they could 
help influence just how long an endurance athlete is willing to maintain and endure 
their pace, and this has clear potential implications relating to performance. 
 Related to this examination of self-efficacy during endurance tasks, it is 
important to consider how exactly these self-efficacy beliefs are measured. While one 
recommendation could focus on more commonly used self-efficacy scales, there are 
other alternatives which could be considered. One option could be the use of 
µ7KLQN$ORXG¶ SURWRFROV (Ericsson & Simon, 1993). These protocols encourage 
individuals to verbalise their cognitions and thoughts, and have been demonstrated to 
be suitable to use with endurance athletes, such as cyclists during a time-trial (Samson, 
Simpson, Kamphoff, & Langlier, 2017; Whitehead et al., 2017). If athletes were 
instructed to focus on their perceived capability to continue, this could provide 
interesting qualitative insight into how these beliefs may change.  A further method 
FRXOGEHWKURXJKWKHXVHRIDµOLQHDUSRWHQWLRPHWHU¶$SRWHQWLRPHWHUwould allow a 
continuous rating of self-efficacy to be measured across an exercise trial and could 
provide a more accurate presentation of the dynamism of self-efficacy beliefs. This 
would provide further information relating to the malleability of self-efficacy and 
would also allow an examination of the potential interaction between distal and 
proximal sources of self-efficacy. While both methodologies would require careful 
SLORW WHVWLQJ DQG LQVWUXFWLRQV WR HQVXUH WKDW SDUWLFLSDQW¶V UHVSRQVHV DUH DFFXUDWHOy 
reflecting perceived capability and no other related constructs, such findings would 
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prove valuable and further help advance our conceptual understanding of self-efficacy 
beliefs.  
 Related to these changes in self-efficacy during performance, is the concept of 
pacing. Pacing represents the goal-directed regulation of exercise intensity in which 
endurance athletes need to decide how and when to invest their energy (Smits et al., 
2014). Endurance athletes must be conscious regarding maximising their performance, 
by understanding what speed or power output may be sustainable (Mauger, 2014). As 
pacing involves athletes making decisions regarding what is sustainable, this could be 
related to self-efficacy. A cyclist¶V perceived capability to create and maintain a certain 
speed or cadence, would likely inform their willingness to engage with this during the 
task. In line with social-cognitive theory, this relationship between pacing and self-
efficacy would also involve the environment. For instance, the presence of other 
competitors and their pacing strategies has been demonstrated to lead to alterations in 
pacing behaviour (Corbett et al., 2012; Williams et al., 2015), and self-efficacy could 
be a potential mediator of these effects. As other competitors represent the source of 
vicarious influences, research could also examine how competitor characteristics may 
influence the effect on self-efficacy. This could relate to perceived competitive level 
of the competitor (e.g., Weinberg et al., 1979), demographical similarity (e.g., age, 
ethnicity, or gender), or even the perceived effort that the other competitor is working 
at (e.g., IDFLDO IURZQLQJEUHDWKLQJ IUHTXHQF\ µWLUHG¶ERG\ ODQJXDJH7KH ILQGLQJV
from such research would prove further insights into pacing decisions, and this could 
help inform performance in real-world competition as well.  Alongside this focus on 
pacing decisions and self-efficacy during performance, this relationship could also be 
examined prior to races as a well. For example, research could examine if endurance 
athletes exhibit different pacing strategies or pacing profiles based on their domain-
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specific self-efficacy (e.g., the ESSES), or how changes in situation-specific self-
efficacy may also influence these pacing decisions. 
 As a more general comment on future research examining self-efficacy, the 
benefits of qualitative inquiry in this area can not be understated. As highlighted and 
discussed throughout this thesis, self-efficacy represents a complex and dynamic 
construct. While experimental studies can provide insight, attempting to generalise 
from these studies regarding such aspects as the formation and malleability is likely to 
be ineffective. This is because self-efficacy is formed and altered through an 
interaction between various sources of information. How these sources are weighted, 
interpreted and appraised is likely to be a highly idiographic process (Bandura, 1997). 
Qualitative studies examining this idiographic process, could help identify how some 
of these processes may occur. A clear example of these processes was the theme of 
physical familiarity identified within Chapter 2. Future qualitative research which 
attempts to identify further processes underpinning self-efficacy formation and 
alteration (e.g., processes for understanding when non-domain experiences may 
generalise) would be highly beneficial to our knowledge of self-efficacy both in the 
endurance sport domain but also more generally as well.  
Applied Implications 
A key benefit of researching self-efficacy is that it is a malleable construct 
which has the potential to be shaped and changed through intervention (Bandura, 
1997). This thesis primarily looked to inform this possibility of intervention through 
an investigation of the formation and alteration of these beliefs (Chapter 2 and 4) and 
the measurement of these beliefs (Chapter 3). Alongside these aspects, in Chapter 5 of 
this thesis the effects of two brief psychological interventions on self-efficacy were 
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also examined. Whereas the specific applied implications for each of the studies was 
discussed in their respective chapters, there exists three general applied implications 
from the current thesis.  
 Before examining these applied implications, it is worth clarifying the 
practicality of intervening to enhance self-efficacy for endurance athletes. When the 
self-efficacy construct was first theorised and developed by Bandura, it was in 
response to the behaviour of phobic individuals encountering their phobias (Bandura, 
1977). As such, most of the initial work on self-efficacy focused on its formation and 
alteration in individuals where there was a lack of self-efficacy. While there are a 
number of endurance athletes whose self-efficacy is likely to be low, such as those 
competing in the sport for the first time, those transitioning to a new sport, or those 
who may be rehabilitating from injury, the majority of experienced athletes will have 
high levels of self-efficacy (Feltz et al., 2008). These existing high levels of self-
HIILFDF\PHDQWKDWWKHUHLVOLNHO\WREHDVWURQJµfloor¶HIIHFWRIVHOI-efficacy-based 
interventions, and that rather than trying to simply raise self-efficacy for endurance 
performance in general, practitioners and coaches may consider other factors relating 
to the stability of these beliefs, and to best support the development of these beliefs 
longitudinally.   
 First, it is imperative that endurance athletes are encouraged to reflect upon 
their performances both in training and competition to help facilitate the development 
and formation of their self-efficacy. Experiences do not directly influence self-
efficacy, instead this influence occurs following a process of appraisal and weighting 
(Gist & Mitchell, 1992).  Based on the results of Chapter 2, this reflection could relate 
to both their performance (i.e., what they achieved and why this may have occurred), 
but also the sensations they felt during their performance (e.g., their perceived 
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H[HUWLRQ 7KLV FRXOG KHOS HQKDQFH WKH DWKOHWH¶V DZDUHQHVV RI WKHLU FXPXODWLYH
experiences, and help increase the likelihood of accurate physiological appraisal. As 
discussed in Chapter 4, this physiological appraisal (i.e., perception of effort), can have 
potential impacts on self-efficacy strength. There is, therefore, a need to ensure that 
endurance athletes are capable of understanding the sensations they are experiencing, 
and how these match to the demands of the task. This process of self-reflection is an 
integral part of social-cognitive theory (Bandura, 2001), and taking a systematic 
approach to encouraging athletes to engage in this behaviour could lead to an 
enhancement of self-efficacy. This process of self-reflection on performance and 
behaviour has been demonstrated to lead to superior self-regulation and increases in 
self-efficacy in the educational domain (Zimmerman, 2000), and there is clear 
potential for these benefits to also be actualised in the endurance sport domain. 
Practitioners and coaches could help probe athletes with questions pertaining to their 
capability, such as why they may have felt incapable at certain points, or why at times 
they may have maintained this capability. This facilitated self-reflection could allow 
the athletes to gain a better understanding of their own self-efficacy beliefs, help 
provide an individual level of awareness of what might contribute to them and can 
promote increased stability of self-efficacy. Additionally, while competitive 
endurance athletes are likely to keep record of their training (e.g., using web-based 
monitoring such as Strava), it may also be beneficial to keep a record of how they felt 
during these trainings. These measurements of feelings could be in relation to 
perception of effort, exercise-induced pain, or just a more general sense of how their 
body felt during the session. Keeping records of such variations would allow 
endurance athletes the opportunity to reflect more thoroughly on their training 
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progression, and these could lead to the enhancement of self-efficacy as it would help 
provide further examples of their own capabilities.  
 While this facilitated process of self-reflection may help with the formation of 
self-efficacy beliefs, it may still be likely that practitioners and coaches may need to 
address specific decreases in self-efficacy. At this point, it is crucial to ensure that 
possible interventions are targeted at both the correct self-efficacy belief but also the 
correct dimension. For instance, using the ESSES it may be revealed that although an 
athlete reports generally high self-efficacy, they report low self-efficacy in relation to 
coping. To address this, it would be most beneficial for interventions to be targeted at 
this specific aspect, and such a micro-analytical approach towards self-efficacy is in 
OLQHZLWK%DQGXUD¶VUHFRPPHQGDWLRQVIRUVHOI-efficacy interventions (Bandura, 1977; 
1997). FurthermRUHZKLOHWKHXVHRIWKH(66(6LQLGHQWLI\LQJµORZHU¶OHYHOVRIVHOI-
efficacy could be beneficial, it must be reinforced that further examination should 
likely come from interviews and discussions with the endurance athlete. The reasons 
why a self-efficacy belief may be lower is likely to be multi-faceted, and it is important 
for both practitioners and coaches to be aware of such complexity.  
Alongside this targeting of specific self-efficacy beliefs, it would also be 
beneficial for practitioners and coaches to consider the dimension of self-efficacy to 
be addressed. As discussed elsewhere in this chapter, the level of self-efficacy for 
HQGXUDQFHSHUIRUPDQFHLVOLNHO\WREHKHDYLO\LQIOXHQFHGE\DQLQGLYLGXDO¶VSK\VLFDO
fitness and associated parameters (Joyner & Coyle, 2008). It therefore may be more 
beneficial for practitioners and coaches to consider how to enhance the strength of 
self-efficacy beliefs and following the recommendations of Bandura to provide 
athletes with a robust sense of self-efficacy that is unlikely to waver in the face of 
adversity (Bandura, 1997). This aim could be achieved through the athlete practicing 
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various psychological techniques which may help maintain self-efficacy strength such 
as motivational self-talk (e.g., you can do it!) or imagery (e.g., imagining themselves 
continuing forward despite the current sensation). While these skills may have already 
been taught or used by the athlete in a more general sense, it may be that a more 
deliberate focus on self-efficacy could be used to ensure that the athlete is able to use 
these skills to maintain their strength of self-efficacy during challenging or difficult 
situations. 
Conclusion 
The focus of this thesis was to gain an increased understanding of the self-
efficacy construct within the endurance sport domain. There were three main research 
aims. First, this thesis aimed to gain an increased understanding of the sources of self-
efficacy in the endurance sport domain. This aim was achieved by conducting a series 
of semi-structured interviews with endurance athletes about the sources of their belief 
(Chapter 2). Second, this thesis aimed to develop and validate a new self-efficacy for 
the endurance sport domain. This aim was achieved through the development and 
YDOLGDWLRQRIWKHµ(QGXUDQFH6SRUW6HOI-Efficacy Scale (Chapter 3). Third, this thesis 
aimed to gain an increased understanding of the malleability of self-efficacy beliefs. 
This aim was achieved through an experimental laboratory study (Chapter 4) which 
demonstrated the effects of a change in perceived task difficulty on self-efficacy. This 
aim was also addressed  through a randomised control trial of two brief psychological 
interventions (Chapter 5). Although no effect of the interventions on self-efficacy were 
detected, the study helps provide evidence for the feasibility and use of brief web-
based interventions with endurance athletes.  
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 Overall, the findings of this thesis help reinforce and advance several key 
tenets of self-efficacy and social-cognitive theory and help advance our understanding 
of self-efficacy in the endurance sport domain. It provides the first proposed model of 
the sources of self-efficacy for endurance performance (Chapter 2), the first non-
hierarchical measure of endurance self-efficacy (the ESSES; Chapter 3) and advances 
our understanding on the malleability of self-efficacy from both an experimental and 
interventional perspective (Chapters 4 and 5). From a theoretical perspective, the 
current thesis helps raise awareness in relation to the conceptualisation of self-
efficacy, the measurement of these beliefs, and the multidimensional nature of these 
beliefs. These theoretical implications in turn, provide several clear directions for 
future research on self-efficacy and endurance performance. Alongside these 
theoretical and research-based implications, the current findings also help provide 
several applied implications for those who may be interested in enhancing self-
efficacy in endurance athletes or those engaging in endurance sport.  
 This thesis began with a focus on how the idea that our beliefs shape our 
actions and behaviour is arguably present across centuries, cultures, and continents. 
As a result of this existence, it may appear that self-HIILFDF\ LV D µFRPPRQ VHQVH¶
construct within psychology. Indeed, when we consider endurance sports it is perhaps 
unlikely that anyone would disagree with the idea that belief in oneself is necessary to 
complete a marathon! While self-efficacy may therefore appear common sense, this 
does not mean it is a simple construct. On the contrary, the current thesis helps 
demonstrate the complexity and depth of the self-efficacy construct in perhaps one of 
the most challenging and unique domains of human functioning, endurance sports. It 
is in this domain, where self-efficacy does not solely extend to one what believes they 
are capable of achieving, but more so to what one believes they are capable of 
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withstanding, of overcoming, and ultimately, enduring. An understanding of what 
informs this capability, this resolute belief of being able to endure, has the potential to 
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Appendix A: Information Sheet and Informed Consent Form for Study 1 
(Chapter 2) 
 
Information Sheet For Participants 
 
INVESTIGATING PERFORMANCE BELIEFS IN ENDURANCE ATHLETES 
 
INFORMATION SHEET FOR PARTICIPANTS 
Thank you for showing an interest in this project. Please read this information sheet 
carefully before deciding whether or not to participate. If you decide to participate we 
thank you. If you decide not to take part there will be no disadvantage to you of any 
kind and we thank you for considering our request. 
 
What is the aim of the project? 
:HDUHLQWHUHVWHGLQDVVHVVLQJZKDWLQIOXHQFHVDQHQGXUDQFHDWKOHWH¶VEHOLHILQWKHLU
own abilities. Currently there is only limited research investigating these factors. By 
gaining a greater understanding of these factors, this may help improve psychological 
interventions designed to aid performance  
 
What types of participants are needed? 
In order for you to be able to participate in this project you need to be at least 18 years 
old, have been competing in an endurance sport for at least five years, to have 
completed at least two competitive events, races or competitions over the previous 
year, and to be currently training at least three times week. 
 
What will participants be asked to do?  
Should you agree to take part in this project you will be asked to engage in an interview 
with the lead researcher. This interview will explore your beliefs as an endurance 
athlete. For example in this study, you may be asked to discuss the importance of how 
you have performed previously, or the influence of the people around you. 
 
This interview can occur through a variety of means. Face to face interviews will take 
place at the University of Kent Medway Campus (ME4 4AG). Additionally, there is 
the option for this interview to take place through the use of Skype or through a 
telephone call. It is believed that this interview will last no longer than 45 minutes. An 
example of a queVWLRQWKDWPD\EHDVNHGGXULQJWKHLQWHUYLHZFRXOGEH³WRZKDWH[WHQW
GR\RXWKLQN\RXUHPRWLRQVLQIOXHQFH\RXUEHOLHILQ\RXUVHOI"´ 
 
Can participants change their mind and withdraw from the project? 
You may withdraw from participation in the project at any time and without any 
disadvantage to yourself of any kind.  
 
For a month after the interview session may request your data to be destroyed, and for 
your responses and answers omitted from the transcript.  
 
What data or information will be collected and what use will be made of it? 
 
During the interview, an audio recording device will be used to record the discussion. 
This will lead to the generation of a transcript which will then be emailed to you to 
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check for accuracy and/or remarks. Prior to analysis, all identifiable information 
(names) will be removed from the transcript and all participants will receive a 
pseudonym to ensure confidentiality. Anonymised direct quotes from this transcript 
may be later used in publication, but these quotes will be in no way linked to an 
individual.  This transcript may be used for future research purposes. 
 
What if participants have any questions? 
If you would like to receive feedback regarding the results or have any questions about 
















Title of project: Performance Beliefs in Endurance Athletes 
Name of investigator: Paul Anstiss 
Please initial box 
 
1. I confirm that I have read and understand the information contained 
on the accompanying Participant Information Sheet for the above 
study.  I have had the opportunity to consider the information, to 
ask questions and I have had these answered satisfactorily. 
 
 
2. I understand that my participation is voluntary and that I am free to 
withdraw at any time without giving any reason. Paul Anstiss can 
be contacted by email (pa298@kent.ac.uk) 
 
3. I am aware that the interview is audio recorded for the purpose of 
analysing the content of our discussions and I am happy to proceed. 
 
 
4. I understand that my responses will be anonymised before analysis 
(I will be given a false name and identifying information will be 
removed).  I give permission for members of the research team to 
have access to my anonymised responses. 
 
5. I am aware that the researcher intends to publish the results from 
this research study and that anonymised direct quotes will be 
included in the publication. I am aware that this publication will not 
include identifying information. 
 
6. I understand that anonymised audio files, or word processed 
transcriptions, of the interview may also be disclosed to a research 



































Appendix B: Interview Guide for Semi-Structured Interviews (Chapter 2) 
 
x Introduction & Rapport Building 
o Introduce self, outline the role of the project, ask them if they have any 
questions before starting the interview 
o Demographic questions: How old are you? What is your gender? What 
is your primary endurance sport? How long have you been competing 
in it? How often do you train per week? 
o Why did you decide to take up your particular endurance sport in the 
first instance? 
o Why do you continue to compete/take part in your endurance sport? 
o What do you enjoy most about competing/taking part in your 
endurance sport? 
o What do you enjoy least? 
x Self-efficacy 
o ,¶GQRZOLNH you to think about your confidence in your own abilities 
as an endurance athlete. What I mean by this is your belief in yourself 
to reach your goals or perform at a high level. If I gave you a scale of 
0 ± which represented no confidence at all, to 100 ± which represented 
complete supreme confidence, where would you rate yourself on this 
scale? 
o What would you say is the primary reason for the score that you gave? 
I.e., why did you give the number that you did? 
x Probing Follow Up Questions 
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o To what extent do you think your past experiences contribute to the 
rating you gave? 
o Are there any particular times or experiences that you think may have 
contributed to your score? 
o How has this belief developed over time? 
o How does how you feel physically feel contribute towards the rating 
that you just gave? 
o Are there any particular physical feelings that can cause your belief and 
confidence to change? 
o Are there any people who have influenced your confidence rating? 
o Has anyone ever said anything that influenced the belief in yourself? 
o Are there any individuals outside of your endurance sport who have 
contributed to your confidence rating and the belief in yourself? 
o Do your emotions contribute to your belief in yourself? 
o How do you feel emotionally before an important event, does this 
influence your beliefs in yourself? 
o ,VWKHUHDQ\WKLQJHOVHZHKDYHQ¶WGLVFXVVHGWKDW\RXWKLQNFRQWULEXWHG
to the score that you gave? 
o What would need to occur for your confidence rating to increase? 
x Conclusion 
o Thank you for your help today, from what we have discussed it appears 
WKDW« 5(&$3 WKH NH\ SRLQWV RI ZKDW WKH\ KDYH VDLG ,V WKLV
accurate? 
o Is there anything else you would like to discuss? 
o Do you have any questions for me about the research or the project? 
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Appendix C: Theme Concept Cards (Chapter 2) 
Past Performance Experiences 
Cumulative Experiences (12 participants ± 248references): 
This theme encompasses the idea that self-efficacy beliefs have developed over time, based 
on small incremental successes. Although athletes might refer to particular turning points 
(especially related to overcoming difficulties and come backs) - most link their current self-
efficacy beliefs back to a gradual build up. 
 This might involve slow increases in distances covered or time completed. This theme 
also most likely links in with the physiological adaptations observed from training, where we 
are likely to see incremental changes following consistent training rather than massive 
dramatic one off changes. 
Selected Quotes: 
³, WKLQN LWVJUDGXDOO\ LQFUHDVHGover time - as I've increased the distance... so I've 
done 10 mile runs and 10k runs, and then you're thinking well I'll do a half-marathon 
DQG,WKLQNZLWKHDFKUDFH\RXJDLQPRUHFRQILGHQFH´ 
³1RZKDW ,KDYHGRQH LV WKDW ,KDYHJUDGXDOO\ LQFUHDVHG WKHPileage I have done, ahem, 
literally the first big swim I done, was across (REDACTED), about 7 K, 7 miles and then built 
XSHYHU\\HDU,GLGQ¶WMXPSLQLPPHGLDWHO\DQGVD\,ZDVJRLQJWRVZLPWKHFKDQQHORU,DP
going to swim round (REDACTED) which I did last year, which is 44 miles. I incrementally 







more at half iron man distance or stepping up to full iron man distance. I think it is a matter.. 
just a matter of time. TKHVKHHUQXPEHURIUDFHV´ 
Challenge and Adversity  (11 sources, 19 references): 
7KLVWKHPHUHIHUVWRWKHDWKOHWH¶VH[SHULHQFHRIKDYLQJRYHUFRPHGLIILFXOWHYHQWVLQWKHSDVW
Although their self-efficacy beliefs have received a large impact from cumulative successes, 
they also think back to events or training sessions which have proved difficult and strenuous. 
As suggested by Bandura, successes which occur when faced with difficulty are more 
beneficial than those which come easy. This theme may also encompass coping self-efficacy, 
where athletes possess the belief that if they have been capable of overcoming and coping with 
difficulties in prior races they will continue this moving forward.  
Selected Quotes: 
³,GLGLWDQG,VWDUWHGIHHOLQJSDLQDIWHUDERXW12 k but I was saying I was half way let's try. 
And I finished my first half marathon in terrible pain and I was like I had a bigger injury 
because of that. But I lost the respect to that distance because I know I can run it even injured 
DQG,FDQILQLVK´ 
³6R,WKLQNLQWULDWKORQ\RXFDQGUDZRQUDFHVWKDWKDYHEHHQKDUGRUWLPHVWKDW\RX
have struggled - and knowing that you have overcome them and managed to finish it, 












could do it with that what is stopping me now?  
³,ZDVDQDWKOHWHDVDNLGVRWKHUH¶VVRPHRIWKDWWKDW¶VJLYHQPHWKDWFRQILGHQFHDVZHOO<RX
know I know how WRSXVKWKURXJKWKHVHWKLQJV<RXNQRZVRIWEDOODQGEDVNHWEDOODUHQ¶WTXLWH
WULDWKORQEXW\RXVWLOOKDYHFRQILGHQFHLQ\RXUDWKOHWLFDELOLW\6D\HYHQWKRXJKLW¶VQRWIURP
endurance sport per sé, knowing that you can push through difficulties, issues and negative 
DVSHFWVIURPVRIWEDOODQGEDVNHWEDOOWKDW¶VZKDW¶VKHOSHG´ 
Physiological States 
Physiological Awareness (12 sources, 25 references) : 
This theme attempts to incorporate the ideas of athletes feeling comfortable with their 
physiological state. This can focus on their perception of their physiological state while 
training or competition, and typically focuses on listening/paying attention to 'signals'. What 
is important is that all athletes accept sensations of fatigue, pain and exertion - what is 
important is that they are congruent to where they are currently. High levels of discomfort or 
exertion will lead to corresponding changes in pacing or performance. This discussion of 
physiological awareness primarily occurs through self-talk - with athletes discussing what 
they are feeling, and linking it to past performances and experiences. This signals can be 
exercise induced sensations, sensations such as cramps and more general senses (potenitally 
linked with mood and affective states???). 
Selected Quotes: 
³,¶PFRQVWDQWO\WHOOLQJP\VHOIZKHUH,QHHGWREHDQGKRZP\SDFHLVGRLQJ- okay... 
pull back or keep pushing a bit. So, I am constantly adjusting... my body to be in the 
right place for the terrain for any race... so there is a lot of taONLQJWR\RXUVHOI´ 
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for confidence. ³ 
³,FDQFRQWLQXHWRNHHSP\VHOISRVLWLYHDQG,NQRZWKDWIRUH[DPSOHDIWHUDERXWKRXUVWKH
biceps of my arms get really sore and I know that after 9 hours I would have swum through it. 
So when I get to that point, I say to myself you can just keep going you know this is going to 
JRDQG\RXMXVWNHHSGRLQJLW´ 
³,
PNLQGRIYHU\YHU\DZDUHRIIHHOLQJVZLWKLQP\RZQERG\- in terms of what feels 
right and what feels wrong. What feels bad and what feels good.. I do know if that I 
get to 1k or 2k in a 5k race, and I feel like I'm running through treacle already it's 
SUREDEO\QRWJRLQJWREHDJRRGUHVXOW´ 
³,ZLOOWDONWRP\VHOIDERXWKRZ,IHHOIURPDSK\VLFDOH[HUWLRQVWDQGSRLQWOLNH\RXNQRZ,
did a training run on Sunday uhm, and a lot of the conversation was you know, reminding 




Social Support (12 sources, 19 references): 
This theme attempts to capture the essence of verbal encouragement and ability confirmation 
from other individuals. At times this can be other competitors, training partners, coaches or 
crowds. There does not seem to be a single uniting factor across where individuals draw their 
reinforcement from. However, where the athlete perceives the verbal deliverer as having high 
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levels of expertise (coach, training partner, other competitor) they appear to be more willing 
to take this on as confirmation of their own abilities. 
Selected Quotes: 
³$ERXWPLOHVODWHU,UDQLQWRP\IDPLO\DQG,DFWXDOO\VWRSSHGRQP\ELNHDQGWKH\
could see my face start to turn and they were like.. They said nothing else except keep 

















dropping when I was trying to do an awful lot of miles... it was feeling really really 
like hard work for Comrades, then.. You know they were really helpful with a lot of 
the stuff they were staying... and when you respect them and what they do... it's good 
sometimes to hear people you really respect for their abilities kind of... really giving 
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you encouragement and motivation and saying that you're inspirational and that kind 





V\RXUGD\- *RDQGGRLWDQGVKRZXVZKDW\RXFDQGR´$QGZKHQ you know 
that someone of that ability is saying that to you - then you know that you can do it... 
DQGLWNLQGRIJLYHV\RXWKHEHOLHIWKDW\RXFDQGRLW´ 
Self-Talk (10 references, 18 references): 
Self-Talk is a theme underlying the words and phrases that athletes say to themselves in order 
to aid their own belief. This can be done for instructional reasons such as knowing when to 
push and when not too (linked with past performance experiences) but can also be done when 
discussing their physiological state (linked with physiological awareness). Self-talk also 
appears important for reassuring self-efficacy beliefs when encountering difficulties (pain, 




YHMXVWNHSWWelling myself that, and you 
have to realise that you've put in the effort, the blood sweat and tears that... you're 
physically capable of doing it - something hurts you just kinda need to suck it up and 
NHHSJRLQJ´ 
³7KHUHDOZD\VLVWKDWVRUWRIWKHFRQIOLFt in your own mind between sort of.. you know.. when 
WKHUDFHLVKDUG\RXWU\WRWHOO\RXUVHOILW¶VJRLQJWRJHWHDVLHURU,FDQSXVKWKURXJKWKLV
,¶YHJRQHKDUGHU,¶YHJRQHKDUGHU´ 
³2.VR,DKHP,WDONWRP\VHOI,WDON,KDYHWKHVHOIWDON'RVHlf talk. So I talk to myself and 
say that I talk myself through the process and if I know when.... what to do when I am talking 
to myself to get the outcomes. It is very important about listening to yourself. There are, its, 
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ahem, it is kind of like I did the Manchester marathon a few weeks ago and I knew, I got to a 
point where I knew I said to myself "you can do this" "Push now" "go now"  And I knew to 
talk to myself and you kind of get yourself into a groove and kinda get yourself focused and it 
is about \RXFDQGRWKLV,WLQYDULDEO\LVSRVLWLYHLQYDULDEO\SRVLWLYH´ 
³$JDLQLW¶VYHU\PXFKVLWXDWLRQDOEDVHG,IIRUH[DPSOHLIIRUH[DPSOH,¶PVZLPPLQJZKHUH
WHFKQLTXHP\VZLPPLQJ,VP\ZHDNHVWGLVFLSOLQHVR,¶PSDUWLFXODUO\LQRSHQZDWHU,FRQVLGHU
myself very inexperienced as an open water swimmer so I will be trying to give myself 
motivation, remind myself of the technique, remind myself of the bigger picture rather than 
actually allowing the self doubt, the negativity to creep in. Whereas something like cycling 
,¶YHJRWDPXFKEHWWHUXQGHUVWDQGLQJRIZKDWP\F\FOLQJDELOLWLHVDUHDQGZKDWP\OLPLWVDUH
$JDLQXQGHUWKRVHFLUFXPVWDQFHV,WDONWRP\VHOIPXFKOHVV%XWZKHQ,GRLW¶VPRUHDURXQG
yeah. This is a really quick ride. Or things are going well. And then.. somebody was running 
where, again, I consider myself new to endurance running, it will be more.. yeah keep it up, 
keep going. You just need to work through this next little bit and then going to the home 
straight or just watch the next mile marker .. the next couple of mile markers go past. Just so 
WRKHOSWKHOHJVWXUQLQJRYHUNHHSWKHERG\JRLQJ´ 
Emotional States 
Doubt and worries (9 sources, 15 references): 
This primarily focuses on athletes feeling worries and concerns, which may detract from their 
confidence in their own abilities. Often these are doubts which are outside of their own control 
(mechanical, weather, injuries) but are still present for lowering self-efficacy beliefs. Also 
discussed within are whether or not the athletes perceive the anxiety to be harmful to their 
confidence, most see it is as a normal occurrence, with some also suggesting that anxiety is 




³+LVWRULFDOO\HYHUVLQFH,UDFHGIRUDEout a week before, if anyone mentions the race 
I get a horrific stomach, butterflies everything... and the night before you stay awake 




doubt, that bit of doubt you see keeps you on edge, keeps you sharp, it keeps you just at the 
sweet spot, that you know for example in a full marathon  you know you have got to prep. You 
know what you have got to take on, you know you got to fuel properly, you know you have got 
to do all your things that prepare. Being cavalier about it leads to too many things that could 
JRZURQJ´ 
³,WKLQNWKHUH¶VDOLWWOHQDWXUDODnxiety regardless right. What happens on my bike, how am I 
JRLQJWRRYHUFRPHWKDW"0HFKDQLFDOWKLQJVRUZKDWHYHU"7KRVHWKUHHWKLQJV,GRQ¶WUHDOO\
WKLQNWKDWUHDOO\KLQGHUV\RX,WKLQNWKH\¶UHQDWXUDOWKRXJKWVJRLQJLQWRWKRVHELJUDFHVDQG
that .. hoQHVWO\WKDWSUREDEO\GRHVSXPSPHXSDOLWWOHELW³ 
³,W¶VLQH[SHULHQFHULJKW,KDYHQ
WELNHG.PHYHUZKLFKLVWKHELNHSRUWLRQRIWKHUDFH
and it gets me a bit worried sometimes. Running a marathon as well like it is just sort of, 
running a marathRQLVOLNHWKLVKXJHVRFLDOWKLQJZKDWHYHULWLVDELWZRUU\LQJ«´ 
³<HDKLWSUREDEO\GRHVDFWXDOO\LWSUREDEO\GRHVEHFDXVH,JXHVVWKHQHUYHVFRPH
up.. well I don't know.. maybe it's a bit chicken and egg.. I don't know which comes 
first. I don't know the  nerves impact the confidence - or actually its the lack of 
confidence that actually generates the nerves. So I think it's probably that way round.. 
so you know I don't know if I can actually achieve this - so this then starts to build the 





Appendix D: Initial 18-item ESSES & final 11-item ESSES (Chapter 3) 
Endurance Sport Self-Efficacy Scale (ESSES)  
Below you will find a list of actions and skills that are important for 
endurance performance. When you are taking part in your endurance 
sport, how confident are you that can do the following things. In each case 
please rate your degree of confidence from 0 (cannot do at all) to 100 
(completely certain can do). 
 
 
   
 
 
My confidence in my ability to: 
1. Manage non-injury related pain    _________  
2. Ensure appropriate technique and form  _________ 
3. Manage my emotions before events   _________ 
4. Manage my emotions during events   _________ 
5. Manage injury related pain    _________ 
6. Take on appropriate nutrition during events  _________ 
7. Take on appropriate hydration during events  _________ 
8. Manage my thoughts before events   _________ 
9. Manage my thoughts during events                         _________  
10. Achieve my goals               _________  
11. Manage and deal with unexpected events            _________ 
12. Prepare mentally for demanding events   _________ 
13. Pace myself appropriately      _________ 
14. Manage and deal with unexpected weather conditions _________ 
15. Maintain my concentration     _________ 
16. Prepare physically for demanding events  _________ 
17. Perform well in challenging events   _________ 
18. Deal with feelings of effort and exertion  _________ 
 
 
Cannot     Moderately     Certain 
do at 
    
certain 
    
can 
all     can do     do 
0 
       
10 20 30 40  50 60  70 80  90 100 
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Endurance Sport Self-Efficacy Scale (ESSES)  
Below you will find a list of actions and skills that are important for 
endurance performance. When you are taking part in your endurance 
sport, how confident are you that can do the following things. In each case 
please rate your degree of confidence from 0 (cannot do at all) to 100 
(completely certain can do). 
 
 
   
 
My confidence in my ability to: 
1. Manage non-injury related pain    _________  
2. Ensure appropriate technique and form   _________ 
3. Manage my emotions during events   _________ 
4. Manage injury related pain     _________ 
5. Manage my thoughts during events   _________  
6. Manage and deal with unexpected events            _________ 
7. Pace myself appropriately      _________ 
8. Manage and deal with unexpected weather  _________ 
9. Maintain my concentration     _________ 
10. Perform well in challenging events   _________ 





Cannot     Moderately     Certain 
do at 
    
certain 
    
can 
all     can do     do 
0 
       
10 20 30 40  50 60  70 80  90 100 
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Appendix H: Information Sheet and Consent Form for Lab Study (Chapter 4) 
 
INVESTIGATING THE EFFECTS OF SELF-BELIEF ON ENDURANCE 
PERFORMANCE 
 
INFORMATION SHEET FOR PARTICIPANTS 
Thank you for showing an interest in this project. Please read this information 
sheet carefully before deciding whether or not to participate. If you decide to 
participate we thank you. If you decide not to take part there will be no 
disadvantage to you of any kind and we thank you for considering our request. 
 
This study has been approved by the School of Sport and Exercise Sciences 
(SSES) Research Ethics Committee. 
 
What is the aim of the project? 
We are interested in examining the role of self-belief in endurance 
performance. Although there is some research to suggest that our beliefs in 
relation to how well we will do can affect our performance, we still do not know 
enough to help us enhance performance. It is hoped that with the knowledge 
gained from this study, we can begin to design psychological interventions to 
help aid endurance performance. 
 
What types of participants are needed? 
In order for you to be able to participate in this project you need to be 18-55, 
free of any chronic illnesses or injury which may prevent you from taking part 
in this study.  
 
We are looking for individuals who are: currently engaging in distance running 
at least twice a week and have completed at least three distance events (5km 
+) in the last year. 
 
What will participants be asked to do?  
 
Should you agree to take part in this project you will be asked to visit the 
University of Kent Sport Science Laboratory (ME4 4AG, Medway Building) on 
four separate occasions spread across approximately two-three weeks. You 
will be asked to comply with certain instructions during this study and for the 
24 hours prior to each of your visits.  
 
For the 24 hours prior to each of your visits you will be asked to: sleep for at 
least 7 hours and avoid alcohol.  
 
Additionally, throughout the study you will be asked to maintain your current 
training program and diet. 
 
The first visit should take approximately 90 minutes, and the second, third and 
fourth visits should each take no longer than 60 minutes. At least 24 hours will 
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be required between visits. The total time investment (excluding travel) is 
expected to be between 5-6 hours spread across 2-3 weeks. 
 
During your first visit, we will ask you to sign a consent form and a health 
questionnaire. We will then take measures of your resting heart rate and blood 
pressure. Once these are done you will be asked to complete questionnaires 
in relation to beliefs you may have about yourself. We will also weigh and 
measure you. You will then complete something called a Vo2 max test which 
will last approximately 15 minutes. This test will allow us to measure your 
maximal oxygen uptake, which provides a good indicator of your aerobic 
fitness. We will require you to wear a facemask during this fitness test so that 
we can take measurements of your expired air. The facemask covers your 
nose and mouth, but it is not uncomfortable and it will not impede your 
breathing. This running test starts at a low intensity and gets progressively 
harder until you cannot continue. Following this test you will be allowed to 
warm down, and then asked to relax until you feel rested. You will then be 
asked to warm up again and complete a 5km run on the treadmill as quick as 
you can. 
 
For visit two, three and four you will be asked to come in and complete a 5km 
run on the treadmill as quickly as you can. On these visits, prior to your 5km 
run you will be aVNHGWRFRPSOHWHVRPHWKLQJFDOOHGDµSUHORDG¶7KLVµSUHORDG¶
will consist of you running at a predicted 5km pace (based off your 
performance history and physiological data) and will last for 6 minutes. 
Following this preload you will then be asked some questions about how you 
think you will perform in the upcoming run. You will then be asked to the run 
5km as quick as you can. At the end of your fourth visit, we will also ask you 
several questions in relation to how you found taking part in this study. 
 
 
Are there any benefits involved in taking part? 
 
We will tell you your measured VO2max, which is a measure of your aerobic 
fitness. You will also receive some information on psychological skills and 
strategies on improving performance from the main researcher. Additionally, if 
you wish you can leave your contact details with the researcher, who can 
provide you with a copy of the overall research findings, which will be written 
up in a report. 
 
Are there any risks involved in taking part? 
 
During the incremental test and 5km runs, you will experience uncomfortable 
exercise sensations that are typical for high intensity exercise. You are, 
however, likely to be familiar with these sensations from your own experiences 
with exercising regularly. During or after these tests, you may experience light-
headedness, fainting, discomfort, muscle soreness, nausea and in very rare 
cases, a cardiac event. These risks, however, are the same during your own 
regular exercise. For those without underlying heart disease, the risk of a 




Nevertheless, you will be asked to complete a health questionnaire and we will 
also measure your resting heartrate and blood pressure, prior to the start to 
assess your suitability and to further reduce the risk. At all times during the 
study, you will be closely supervised by a researcher (who is first aid trained) 
and a person trained in first aid will always be on site. There is a small chance 
of picking up an injury (e.g., a muscle pull or strain) and you may also suffer 
some muscles aches and soreness in the days after testing. These are typical 
consequences of training. To further reduce the risk of injury, you will have the 
chance to warm up before the exercise and warm down afterwards too. 
  
Can participants change their mind and withdraw from the project? 
 
You may withdraw from participation in the project at any time and without any 
disadvantage to yourself of any kind. If you decide to withdraw prior to 
completion of the study, your data will be destroyed and it will not be included 
in the analysis. 
 
What data or information will be collected and what use will be made of 
it? 
 
We will be collecting several types of data throughout this study such as 
physiological (your VO2max and heart rate during your 5km runs), 
psychological (your completed questionnaires) and your performance data 
(how fast it took you to run the 5km). All data will be stored securely on 
password protected spreadsheets. Additionally, your completed paper 
questionnaires will be kept in a locked cabinet in a PhD office in the Medway 
Building. Your individual results and performance cannot be identified in any 
of these reports.   
 




What if participants have any questions? 
If you would like to receive feedback regarding the results or have any 



















Title of project: An investigation of the effects of self-belief on endurance performance. 
Name of investigator: Paul Anstiss 
                                                                                                                                  Please initial box 
 
8. I confirm that I have read and understand the information 
contained on the accompanying Participant Information 
Sheet (dated 24/10/16) for the above study.  I have had the 
opportunity to consider the information, to ask questions 
and I have had these answered satisfactorily. 
 
 
9. I understand that my participation is voluntary and that I am 
free to withdraw at any time without giving any reason. Paul 
Anstiss can be contacted by email (pa298@kent.ac.uk) 
 
10. I understand that all of my data (such as questionnaire 
responses, or task performance) will be anonymised by 
assigning me a code before analysis. I give permission for 
members of the research team to have access to my 
anonymised data.  
 
 
11. I am aware that the researchers intend to publish the results 
from this study. I am aware that only group data will be 
published.  
 
12. I understand that anonymised group data may be disclosed 
to a research journal to prove that the research findings are 
genuine. 
 
























Appendix I: Pre-Visit Instructions and Checklist (Chapter 4) 
 
PRE-VISIT INSTRUCTION SHEET 
Thank you for agreeing to take part in this study. Here are some instructions we hope 
you will follow as accurately as possible in preparation for your three testing 
sessions. 
Throughout your involvement in the study: 
x Please maintain your current exercise regime. 
x Please maintain your current diet. 
Within 24 hours of a laboratory visit: 
x Avoid heavy / strenuous exercise. 
x Sleep for at least 7 hours. 
x Do not consume alcohol. 
x Please attend each laboratory visit well hydrated. To do this, please drink 40 
ml of water for each kg of body weight during the 24 hours preceding a visit. 
For your weight, this would be ___________ ml of water. 
Within 3 hours of a laboratory visit: 
x Avoid caffeine (e.g.,, tea, coffee, Coca Cola, energy drinks / tablets). 
Attending the laboratory: 
x Please wear similar clothing (i.e., shoes) for each laboratory visit. 















INSTRUCTION SHEET CHECKLIST 
 




Have you taken any form of medication today? YES/NO 
Do you have any form of illness or infection? YES/NO 
Do you have an injury? YES/NO 
 
Within the last 24 hours: 
Have you avoided heavy/ strenuous exercise? YES/NO 
Have you slept for 7 hours or longer? YES/NO 
Have you consumed alcohol? YES/NO 




Within the last 3 hours: 
 

















EĂŵĞ ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?  
 
ĂƚĞŽĨŝƌƚŚ ? ? ? ? ? ? ? ? ? ? ? ? ? ?ŐĞ ? ? ? ? ? ?  
 
Please answer these questions truthfully and completely.  The sole purpose of this 
questionnaire is to ensure that you are in a fit and healthy state to complete the exercise 
test. 
 
ANY INFORMATION CONTAINED HEREIN WILL BE TREATED AS CONFIDENTIAL. 
 
SECTION 1: GENERAL HEALTH QUESTIONS 
 
Please read the 8 questions below carefully and answer each one honestly: check YES or 
NO. 
 
 YES NO 
1. Has your doctor ever said that you have a heart condition or high 
blood pressure? 
ප ප 
2. Do you feel pain in your chest at rest, during your daily activities of 
living, or when you do physical activity? 
ප ප 
3. Do you lose balance because of dizziness or have you lost 
consciousness in the last 12 months? (Please answer NO if your 
dizziness was associated with over-breathing including vigorous 
exercise). 
ප ප 
4. Have you ever been diagnosed with another chronic medical 
condition (other than heart disease or high blood pressure)? 
ප ප 





5. Are you currently taking prescribed medications for a chronic medical 
condition? 
ප ප 
If yes, please list condition(s) and medications here: 
 
 
6. Do you currently have (or have you had within the past 12 months) a 
bone, joint or soft tissue (muscle, ligament, or tendon) problem that 
could be made worse by becoming more physically active? Please 
answer NO if you had a problem in the past but it does not limit your 
ability to be physically active. 
ප ප 
If yes, please list condition(s) here: 
 
 
7. Has your doctor ever said that you should only do medically 
supervised physical activity? 
ප ප 





 you answered NO to all of the questions above, you are cleared to take part in the exercise 
test 




If you answered YES to one or more of the questions in Section 1 - PLEASE GO 










Section 2: CHRONIC MEDICAL CONDITIONS 
 
Please read the questions below carefully and answer each one honestly: check YES or NO. 
 
  YES  
 Do you have arthritis, osteoporosis, or back problems? 
If YES answer questions 1a-1c.  If NO go to Question 2. 
ප ප 
1a. Do you have difficulty controlling your condition with medications 
or other physician-prescribed therapies? (Answer NO if you are not 
currently taking any medications or other treatments). 
ප ප 
1b. Do you have joint problems causing pain, a recent fracture or 
fracture caused by osteoporosis or cancer, displaced vertebrae 
(e.g., spondylolisthesis), and/or spondyloysis/pars defect (a crack in 
the bony ring on the back of the spinal column)? 
ප ප 
1c. Have you had steroid injections or taken steroid tablets regularly 
for more than 3 months? 
ප ප 
 Do you have cancer of any kind? 
If YES answer questions 2a-2b.  If NO, go to Question 3. 
ප ප 
2a. Does your cancer diagnosis include any of the following types: 
lung/bronchogenic, multiple myeloma (cancer of plasma cells), 
head and neck? 
ප ප 
2b. Are you currently receiving cancer therapy (such as chemotherapy 
or radiotherapy)? 
ප ප 
 Do you have heart disease or cardiovascular disease? This includes 
coronary artery disease, high blood pressure, heart failure, 
diagnosed abnormality or heart rhythm. 
If YES answer questions 3a-3e.  If NO go to Question 4. 
ප ප 
3a. Do you have difficulty controlling your condition with medications 
or other physician-prescribed therapies? (Answer NO if you are not 
currently taking any medications or other treatments). 
ප ප 
3b. Do you have an irregular heartbeat that requires medical 
management? 
(e.g., atrial fibrillation, premature ventricular contraction) 
ප ප 
3c. Do you have chronic heart failure? ප ප 
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3d. Do you have a resting blood pressure equal to or greater than 
160/90mmHg with or without medication? Answer YES if you do 
not know your resting blood pressure. 
ප ප 
3e. Do you have diagnosed coronary artery (cardiovascular) disease 









  YES  
 Do you have any metabolic conditions? This includes Type 1 
Diabetes, Type 2 Diabetes and Pre-Diabetes. If YES answer questions 
4a-4c.  If NO, go to Question 5. 
ප ප 
4a. Is your blood sugar often above 13mmol/L? (Answer YES if you are 
not sure). 
ප ප 
4b. Do you have any signs or symptoms of diabetes complications such 
as heart or vascular disease and/or complications affecting your 
eyes, kidneys, OR the sensation in your toes and feet? 
ප ප 
4c. Do you have other metabolic conditions (such as thyroid disorders, 
current pregnancy related diabetes, chronic kidney disease, or liver 
problems)? 
ප ප 
 Do you have any mental health problems or learning difficulties? This 
includes AlǌŚĞŝŵĞƌ ?Ɛ ? ĚĞŵĞŶƚŝĂ ? ĚĞƉƌĞƐƐŝŽŶ ? ĂŶǆŝĞƚǇ ĚŝƐŽƌĚĞƌ ?
eating disorder, psychotic disorder, intellectual disability and down 
syndrome. 







5a. Do you have difficulty controlling your condition with medications 
or other physician-prescribed therapies? (Answer NO if you are not 
currently taking any medications or other treatments). 
ප ප 
5b. Do you also have back problems affecting nerves or muscles? ප ප 
 Do you have a respiratory disease? This includes chronic obstructive 
pulmonary disease, asthma, pulmonary high blood pressure. 







6a. Do you have difficulty controlling your condition with medications 
or other physician-prescribed therapies? (Answer NO if you are not 
currently taking any medications or other treatments). 
ප ප 
6b. Has your doctor ever said you blood oxygen level is low at rest or 
during exercise and/or that you require supplemental oxygen 
therapy? 
ප ප 
6c. If asthmatic, do you currently have symptoms of chest tightness, 
wheezing, laboured breathing, consistent cough (more than 2 
days/week), or have you used your rescue medication more than 
twice in the last week? 
ප ප 
6d. Has your doctor ever said you have high blood pressure in the blood 
vessels of your lungs? 
ප ප 
 Do you have a spinal cord injury? This includes tetraplegia and 
paraplegia. 





7a. Do you have difficulty controlling your condition with medications 
or other physician-prescribed therapies? (Answer NO if you are not 
currently taking any medications or other treatments). 
ප ප 
7b. Do you commonly exhibit low resting blood pressure significant 
enough to cause dizziness, light-headedness, and/or fainting? 
ප ප 
7c. Has your physician indicated that you exhibit sudden bouts of high 
blood pressure (known as autonomic dysreflexia)? 
ප ප 
 
  YES  
 Have you had a stroke? This includes transient ischemic attack (TIA) 
or cerebrovascular event. 





8a. Do you have difficulty controlling your condition with medications 
or other physician-prescribed therapies? (Answer NO if you are not 
currently taking any medications or other treatments). 
ප ප 
8b. Do you have any impairment in walking or mobility? ප ප 
8c. Have you experienced a stroke or impairment in nerves or muscles 
in the past 6 months? 
ප ප 
 Do you have any other medical condition which is not listed above or 
do you have two or more medical conditions? 
If you have other medical conditions, answer questions 9a-9c. If NO 







9a. Have you experienced a blackout, fainted, or lost consciousness as 
a result of a head injury within the last 12 months OR have you had 
a diagnosed concussion within the last 12 months? 
ප ප 
9b. Do you have a medical condition that is not listed (such as epilepsy, 
neurological conditions, and kidney problems)? 
ප ප 
9c. Do you currently live with two or more medical conditions? ප ප 




 Have you had a viral infection in the last 2 weeks (cough, cold, sore 




 Is there any other reason why you cannot take part in this exercise 




Please see below for recommendations for your current medical condition and sign this 
document: 
 
If you answered NO to all of the follow-up questions about your medical 
condition, you are cleared to take part in the exercise test. 
 
 
If you answered YES to one or more of the follow-up questions about your 
medical condition it is strongly advised that you should seek further advice 









Please read and sign the declaration below: 
 































Appendix K: Baseline Demographic and Performance Questionnaire (Chapter 
4) 
Participant Code:        
 Date: 
Please answer the below questions as accurately as you can. Please provide an estimate if 
you cannot answer a question with specific details. If you do not wish to answer a question, 
please leave it blank. Information that you provide shall be treated as confidential, as 
detailed in the Research Study Information Sheet. 
Age:    Gender:   M  /  F  /  Other            Nationality: 
 


































What is your personal best time in your main competitive distance(s) within the last 12 




What is your personal best time in a 5km race in last 12 months? Please provide the 




How many times have you competed in 5km running competitions over the previous 12 
months? 
 
2-5   6-10    11-15    16-20   21 or more 
 
How many times have you competed in running competitions (any distances) over the 
previous 12 months? 
2-5   6-10    11-15    16-20   21 or more 
 
Please tell us more about your previous races where you were motivated to perform well 
over the last 12 months. Please complete at least two of the below. The more you 
provide, the more the help this will be. 
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When?: .......-.......-............  Distance: ..........  Finishing Time: 
..................... 
When?: .......-.......-............  Distance: ..........  Finishing Time: 
..................... 
When?: .......-.......-............  Distance: ..........  Finishing Time: 
..................... 
When?: .......-.......-............  Distance: ..........  Finishing Time: 
..................... 
When?: .......-.......-............  Distance: ..........  Finishing Time: 
..................... 
When?: .......-.......-............  Distance: ..........  Finishing Time: 
..................... 
When?: .......-.......-............  Distance: ..........  Finishing Time: 
..................... 
When?: .......-.......-............  Distance: ..........  Finishing Time: 
..................... 
Could you estimate how many times you have competed in running races (any distances) 
in total? 
 
2-5   6-10   11-20   21-50   51-100   101 or 
more 
 
Which of the below best describes the level or standard of competitions that you 
currently enter? 
 










































Appendix L: RPE Instructions (Chapter 4) 
 
We want you to rate how effortful, heavy, and strenuous the exercise feels to you. 
We call this perceived effort or perceived exertion. Perceived effort depends mainly 
on how hard you have to drive your legs and how heavy your breathing is. It does 
NOT depend on muscle pain (i.e.,, the aching and burning sensation in your leg or 
arm muscles). Look at the scale below. We want you to use this scale from 6 to 20, 
ZKHUHPHDQV³QRH[HUWLRQDWDOO´DQGPHDQV³PD[LPDOH[HUWLRQ´ 
6 No exertion at all 
7 Extremely light 
8 




13 Somewhat hard 
14 
15 Hard (heavy) 
16 
17 Very hard 
18 
19 Extremely hard 
20 Maximal exertion 
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To help you choose a number that corresponds to how you feel within this range, 
consider the following: 
x 9 Very light. As for a healthy person taking a short walk at his or her own 
pace. 
x 13 Somewhat hard. It still feels OK to continue. 
x 15 It is hard and tiring, but continuing is not terribly difficult. 
x 17 Very hard. It is very strenuous. You can still go on, but you really have to 
push yourself and you are very tired. 
x 19 An extremely strenuous level. For most people this is the most strenuous 
exercise they have ever experienced. 
When rating your perceived effort, start with a verbal expression and then choose a 
number. If your perception of effort is light, rate 10, 11, or 12; if it is very hard, rate 
16, 17, or 18, and so on. You can use even numbers or odd numbers. You could also 











Appendix M: Example Participant Hierarchical Self-Efficacy Scale (Chapter 4) 
 








Instructions: How confident are you that can complete the 5k in the 
following times. For each of the following times, write a number from 0-100 
using the scale below. 
 
 
Cannot     Moderately     Certain 
do at 
    
certain 
    
can 
all     can do     do 




1. 25:50   
2. 25:25    
3. 25:00    
4. 24:35   
5. 24:10    
6.  23:45   
7.   23:20   
8. 22:55   
9. 22:30   








Appendix N: Non-Hierarchical Scale (Chapter 4) 
 
Instructions: In this upcoming 5km treadmill test, how confident are you that 





Cannot     Moderately     Certain 
do at     certain     can 
all     can do     do 




 Push myself physically   
 Cope with feelings of exercise induced pain and discomfort   
 Cope with feelings of effort and exertion   
 Pace myself appropriately   
 Manage unwanted thoughts   
 Manage unwanted emotions   















Appendix O: PANAS Questionnaire (Chapter 4) 
This scale consists of a number of words that describe different feelings and emotions. 
Read each item and then mark the appropriate answer in the space next to that word. 
Indicate to what extent you feel this way right now, that is, at the present moment: 
 
         1      2         3            4  5        
very slightly  or   a little  moderately      quite a bit extremely              
  
not at all 
 
   
  _____ interested   _____ irritable 
   
_____ distressed   _____ alert 
 
_____ excited    _____ ashamed 
 
_____ upset    _____ inspired 
 
_____ strong    _____ nervous 
 
_____ guilty    _____ determined 
 
_____ scared    _____ attentive 
 
_____ hostile    _____ jittery 
 
_____ enthusiastic   _____ active 
 





Appendix P: Revised Causal Dimension Scale (Chapter 4) 
You completed the 5km in: 
 
How satisfied were you with this performance? Please circle a response below: 
 
1 2 3 4 5 6            7  
 
 
What do you believe was the main cause of your performance on this task? 
 
Instructions: Think about the reason or reasons you have written above. The items 
below concern your impressions or opinions of this cause or causes of your 
performance. Circle one number for each of the following questions. 
Is this cause(s) something: 
That reflects an aspect of yourself  9 8 7 6 5 4 3 2 1  reflects an aspect of the 
situation 
Manageable by you    9 8 7 6 5 4 3 2 1  not manageable by you 
Permanent     9 8 7 6 5 4 3 2 1  temporary  
You can regulate    9 8 7 6 5 4 3 2 1  you cannot regulate 
Over which others have control  9 8 7 6 5 4 3 2 1  over which others have no 
control 
Inside of you     9 8 7 6 5 4 3 2 1  outside of you 
Stable over time    9 8 7 6 5 4 3 2 1  variable over time 
Under the power of other people  9 8 7 6 5 4 3 2 1  not under the power of 
others 
Something about you    9 8 7 6 5 4 3 2 1  something about others 
Over which you have power   9 8 7 6 5 4 3 2 1  over which you have no 
power 
Unchangeable     9 8 7 6 5 4 3 2 1  changeable 












Appendix Q: End of Study Deception Check (Chapter 4) 
 
 
INSTRUCTIONS: Considering all three performances, why do you believe 
you performed the way that you did?  
 
For example if you performed similarly on all visits why do you believe this 
occurred? Or if your performance improved/worsened as testing went on why 
do you believe this occurred? 
 
Time on Visit 1: 
Time on Visit 2: 





















INSTRUCTIONS: To the best of your knowledge, what do you believe was 













































Appendix T: Post-Event Questionnaire (Chapter 5) 
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